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ABSTRACT ' .4 

i Presented are proceedings and supplementary reports 
of the Midwest School Transportation Fleet Hanagament Seminar, which 
was held in lansitig, Michigan, November 28-29, 1979* Among the school 
bus energy management topics discussjed are energy feasibility 
studies, the use of projcirammed information systems; energy 
conservation strateaies, and technical improvements. In addition to 
transcripts of these presentations,^ this handbook includes summaries 
-of group discussion sessions and reports submitted by school 
transportation officials on results of their school bus energy ; 
conservation programs; (WB) ... ^ 
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This report was prepared as an account of work spgnsorfed by the Sta'te 
of Michigan.* Neither the State nor the Michigan Department of Commerce 
Energy Administration makes any, warranty or assumes any legal liability or 
responsibility- for the accuracy, completeness or usefulness of any information 
produce or process disclosed herein. Reference to any sf)ecific commerical 
product or service' in this ^documenf'xloes' not constitute endorsement or re- 
- commendation by the State of Michigan. The opinions of the speakers expressed 
herein are their own and do necessarily reflect those of the State of Michigan 
or any agency thereof. * , 
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. " INTRODUCTION ; 

On November 28th and 29th, 1979, the Michigan Department of Commerce, 
Energy Admin is t^^'on and Department of Education sponsored the Midwest School 
Transportation Flfeet Management Seminar,- Focus on Energy. Approximately 30 
representatives from six states, Michigan, Ohio, Illinois, Wiscon^sin, Minnesota . 
and" Indiana were in attendance. Speakers from both the public and private sectors 
discussed a wide variety of school bus energy managerttent topics,' including new. 
technical improvements, energy feasibility studies and the use of programmed - . 
information systems in energy fJeet management.- 

The school . transportation officials who attended Were asked to submit' ""^ 
written reports on what they have done in school biis energy management together 
with the results of such applications. These reports, along with edited tran- 
^ripts of the sessions, are included in this* handbook. 

The seminar's goals were to both "gather and disseminate"^ information on 
ehergy fleet management, so the .group was comprised of school transportation 
officials'^ who have demonstrated previous expertise in this area. They came togethe 
In Lansing to learn from each other and to. share information through this'handbook. 
The limited number of participants encouraged group discussion. Those on hand 
agreed more errtphasis needs to be put on school transportation energy management. 
The seipinar and this handbook are initial . steps in this direction.^ ' 
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'OVERVIEW 



. This overview is designed'^ to quickly give the reader an idea of what - ^ 
each speaker discussed. ^ ^ " - ^ / 

-Dr. Robert Muth, Executive Secretary the- Mich+gc[Tr5chobl. business \ 
. Officials (517-355-1720) spoke on the scope and depth of the energy problem facing 
school transportation officials. Members of his staff also moderated a group dis- 
'^ciission on school bus, fleet energy management. The proposals generated by this 
discussion appear as Appendix One. 

William Myatt of Detroit Diesel Allison (31 3-565-C411') gave a presentation 
on a new fuel-efficient diesel engine, now available" through chassis manufacturers; . 
including General Motors Corporation, International .Harvester and Ford. ' 

Hanford Combes of School Transportation Systems, Inc., (614^891-6696) , ^ 
•discussed Methods of performing effective energy management feasibility studies. 
His "102 Ways f6 Conserve Energy" and "Fuel Economy through Teartiviork" appear as 
"'Appendix Two and Appendix Three. ' ' 

,\ ■ John Rankin of the Mainstem Corporation ^(614-237-9710) discussed the use 
of progranmed. information to hel^ vehiclce fleets contain costs. An article from - 
"School Bus Fleet. Magazine" oh Mainstem appears as Appendix- Four? • 

• . Larry Lduderback of the Michigan Department of Education,, School Support, ^ 

Servires Division (517-373-3314) described problems encountered and solutions pro- 
posed by his office for Michigan school transportation systems. 

William Sulak of the U.S.. Department of Transportation's Voluntary Truck 

and Bus . Fuel Economy Program (202-426-9502) described possible .technical-. improve- 
ments in buses and discussed effective purchasing techniques and driver motivation... 
H^e showed a film on bus driver motivation entitled, "Who, Cares?" A leaflet, on the 
movie appears as Appendix Five. - ^ , 

U.S. Department of ^nergy Region V official Kenneth Johnson cave the 
concluding remarJ<s, dpscP-ibing what DOE. has done in the past and hopes to do in the 

future regarding school transportation. . . , •. . 

Participating school transportation officials were asked to submit written 

reports describing what they have done to date in energy fleet management. ■. These 
reports appear as. Appendix Six. 

Moderator for the seminar was Hank Dderr of the Energy Administration, 
Cqnservatioa Consumer Assistance' Division. ' This handbook" was-^^ited by Hank 
Doerr and Joe McE''roy of the Ene»*gy Administration.' 
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"THE ROLE OF SCHOOL TRANSPORTATION PROGRAMS IN hNERGY CONSERVATION • 

Dr. C. Robert Miith . ' . ; 

" ' . ■» • . 

^ Michigan State University . 

^ This is a- gathering. Of' experts in school transportation and experts in 
the conservation of energy in transportation. I am not going tO:.belab^r alr;pady 
•known procedures -or actions that result in 'energy savings — everyone here 'is 
aware of the economics of efficient routing, or optimizing vehicle size ^with need, 
the advantages of diesel engine's,-:. the mileage benefits from radial tires, the 
driving patterns and operafiona"! procedurias that extend each gallon of gas or '^the . 
effectiveness of consistent ancl efficient raintenance pro ^ ' . 

Rather, I would'like to talk' with you about the magnitude of the tntci] - 
problem of which conservatiqn in school^. transportation is but a part. Then I 
will want to* dirett your attention to three. issues: .. ' \ 

1. the contribution of the school transportation^ program to attitude" 
development for understanding and accepting the challenge of a 

' world short of fossil fuels --'the contribution toward energy . 

awfareness and actiorr. " ' ' ° . ~. . ^ 

2. The part that a persistent transportation conservation program 
should play in a total ^eViergy management plan for the school 
district. " V 

3. The need for a management program that will ,ensure that conservation 
knowledge "^ programs are welded into a sy-stem that will provide 
data for day to day decisions and long ran'g(? planning. ^ ' . ■ 

■\ " And finally, J will ask you^to; p,ar%icipate. in identifying the most si g- 
^nificant problems deterrfng further prc^gress in conservation^ in trans-por^^ion 
the organizational or other inhibitors to greater pro^gress''— and ,to ri^kli^ecOT^ 
tions for policy changes that would 'eliminate or mitigate the inhibitors. Our job' 
will be to seek out, 'organize, summarize, emphasize and disseminate the knowledge, : 
experience an?! judgement th,at you bring to the overall question 'of how to improve 
,and maintain optimum fuel economy in'transportirsg.ehildren and how to contribute in 
creating a. greater sense, of urgency and commitment to energy independence in' America? 
We will explain the process'more fully a little later, but I ask now for -your sincere 
participation. ° ' , / \ 

. Ther^ is a broadening consensus among scholars, government pQlicymakers, 
and industry forecasters that the era of plentiful and inexpensive energy — part- 
icularly-oil is drawing rapidly .to a close.- But, everl though the "Age of Oil" 
is a mere blip on the graph of human history, it is the eca" we have grpwn up- in and - 
in which our world view' has been formed. Our highly technological industrial soc-. 
iety has been built in less than a century on a foundation of liquid fossil fuels. 



The structure of a society is determined in large measure by its; energy foundation. * ; , ! 

.Technologies r— including energy ^sy.stems are never value neutral; rather they - 

are pHinary determinants pf cufture and predispjose a society toward specific ^pat-^ • - 

terns of WvTng and thinking. The, way we f^irm, develop resources, manufacture, 

distribute products, and even spend our leisure time are all based on ^our century's 

* ^ ♦ ' * ' ■ .. ' . ♦ • , . • 

experifenc-e of c.heap, plentiful energy. Our belief that -progress is synonymous with 

technical .and' ecoifemic^ growth, and that soTutionV to'SOcifeiV.prob\ems are -^a natural ' ^: 

by-tpfoduet of that growtty .is founded nn our past abil ity^ta^bring into use un^r?-^, 
cedented and expanding a/nounts of energy, ^ . . - ,1 

l^ow, this era- is nearly over and most of us can Ijarely imagine the trans- 
formation modern civil izatibn, faces^ Pessimistic scenarios depict global famine ' ^ 
"as the world's burgeoning population approaohes the Vimits imfiosed by declining 
energy, resources and environmental degradation^'.^ Domestic anarchy^ and international 
conflict ^wars of "expropriation^*' by the rich nations and of "redistributiye • \ 

justice'' by po9r ones— seem to loom on the horizon. Even if .through extraordi-" . 
nary adaptability and good luck we avoid' the worst of these disasters,^ our society ^ ( 
will be dramatically changed by the new^ergy realitie^. - • 

Unfortunately,' a- very human but tragic response is to deny the problem. 

■ The first. widely publicized projections of our firrrfee oil supplies, those by 
geologist King Hubbert in the .1950' s, were dismissed .with scorn by the oil cpm- • 

Vpanies. Though his data. have proved correct, some still seek to discredit the .con- - 
elusions.: The disfort^on 'of energy realities is dangerous in that it implies that 
existing social institutions may find it very 'difficult. to adapt to the energy 

. challenge that , faces ^us. In the fifty years pH or to, 1974-75 we used more, and jnore v 
energy per capita while its real cost in hours, of work decreased. In the last five 

, "years ttie rea3" cost of (energy- in relation- to hourly wages- has increased and will. ^ \ 

continue' to increase. ""The price per g&llon^ is directly related to conservati<i^. 
Our inability or untfillingnesrs to recognize, the forewarnings of the 70's 'increases 
the need for rrfajor adjlistmeats in the 80'-s and beyond. * ' ^ - ' . 

Yes,' the glotjal energy supply is finite and diminishing, in relation to . . 
demand an^ .there are no magic sources of replacement. Most alt-ernative sources of. 
energy require such great , energy input that the net en^r^ 'produced is- a jsmal-l per- ' 
centage of the inert snergy within the natural resource. Compared to "oil, alter- ^ 
native soljrces a""e a long way off and wil 1 be' more costly. 

' % ■ In' addition, half oY our oil supply is foreigi] produced and we use , twice 
as .much energy, per capita as^ermany, the most comparable nation in terms of in- ^ — 
dustrial production and standard of liv-ing. Some e^<perts say tha-t\/e could save ^ 
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half of our energy consumption through aggressive conservatfon r- without effecting 
our real standard of living. Our; administration,, through ^statements of President 
Carter and Secretary of Energy Duncan, has rediscovered conservation. Secretary 
Duncan, in a recent speech in Detroit, said that conservation was the onl.y cur- 
rent alternatiye to lower standards , of living. -Indeed, other experts. have stated 
that if we .don't achieve an annual 2«5% reduction in energy- consumption, starting 
now, the cost arid'soarcity o#-ener,gy will disrupt our social and political struc^un 
to. the p'oint of domestic and international crisis. The^ad' irony of the situation 
is' that we are still a favored nation in terms of energy *re*sources oiVapd coal 
--and in the ..other essent-ial Resources -of water and agricultural -land. If we 
don't survive Ss a democratic nation and as aworld power.it will be due to our 

lacR of wisdcnn. , . '* 

The, Iranian situatibij has brought^into.- focus' the implications of §n- • , 
interdependent world of trade, lubricated with oil. The^wqrld now 'seems divided t 
between indusxtrial nations, OPEC nations, and' underdeveloped emerging naJ:ionsr 
Global population growth and the threat of increasing competition for locally 
available-food, water,, fuel;, and other resources to achieve and maintain "satis- 
factory levels of health and well "be-ing set^the stage for-forces which attempt -, 
to Bring new adjustments. The- widespread recognit;ron of a\change in America's 
relative political and economic leadership. -positicn has dynamic implication for our 
nation and to us as citizens." • . . _ ' \ - 

°if, in feet/ the United States^is.at a kocial, economic, political and 
internajbio-na] crossroads whfch X keyed to oUr, csLfity to. gain energ> independence 
within a critica/time fi:ame,' what- is the'responsiVl ity an^ci role yof government 
education and what is the role of .those concerned wHh transporting children to and 
from schqol? Wh'at is our responsibil ity .for contribufW to national awareness 
and corm>itment to' conservation, to local conriiitmeat; to Jpommun ity; commitment and. 
pi&rticipation? Now, certainly the transportation progi| 
trict is not going toj'mpact the^nation or state. But the sch9ol transportation 
service is one of the' most, .if "not the most, visible arjd recognizab.le service in 
the local community. In -mosjr communities across this'nation education is the lar- 
gest enterprise'and, .in all communities, the organization with the- greatest com- 
munity panicipaj/ion. Transportation as the. .most visible service of tKe -^community' 
most encompassing enterprise c^n, pi ay & leading rol i n; energy tons^fibn . 
awaVetiess and education,-- it can-provide leadership within the sC^l district, 
and the school district -cart provide leadership to the community-. ' 

*. ' A5 stated earlier, I have. three general concerns to present: . 



• - 1. r believe our school .ransportatio'n program needs 'improved^lfian^ 

ment. I think it needs highTy trained personnel, better managements, 
* • data and better management systems. The. supervisor of transportation 
' .is too often a part-time function performed by a person placed, on the 

^ job without spe'cialized/training* Many, many school- trarisportation 
systems in Michigan, and I'm^sure in other Great Lake States, involve 
more than forty buses and drivers, end transportation budgets of over 
$1,000^000 per year. It^s time to give this growing, costly and 
• community sensitive service, better management. Data for day to day 
. and^week to week operations and long range planning are extremely 
limited. We need a better data base, we need personnel capable of 
making the system work. - . - ^^^.^^^ 

2.'. I believe- students should be "informed about and involved in the 
.conservation .program". The transportation system can become a part 
ofthe total educational program 6f energy conservation.^ Why4on't 
. we take 9hildren more seriously as opinion setters?. 'Children are 
the best teachers of parents,- and they will become adults. How do 
you t^ink the transportation program^^can ..involVe students and con- 
tribute to the de^v,eTopment of their sense of energy, ethics?- . 

~ " 3. - I belie^/e the transportatioa program *and the personnel who manage . 

it can drafrtatize'and cr\sseminate their efforts and' achievements 
^ within the school staff^v^nd the, community. Conservation achievements 
/ should be presented in an, ongoing ^public information program. In 
4 most] communities across this nation the school system is the leader 
' . ^ in energy conservation efforts. Now, I believe, they must^ extend - 

their leadership to the, entire community throygh demonstration of x 
their own. success and through the development, of curriculum that 
encourages individual family awareness.and cooperation, j.^ ' 

. Conservation is essential -to our very survival, and it ajiust be achieved 

through individual, knowledge and acceptance.*^ Knowledge, awareness, and sopial 

sensitivity is our business, and e^/ery segment of our business must p'articipate 

in thi^s* gigantic, but oh so important, endeavor. This'nation is made up of 

>15,000 school districts -- we can make a difference! ^ 
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PROCEEDINGS 



. MR. DOERR: This is the Midwest School Transportation Fleet Management ^ 
Seminar - Focys On Energy. I would like to introduce Nancy Baerwalor., the Acting*. 
Director of the Energy Administration. She will give the Opening introduction. 

^ MS. BAERWALDT-: I ipust say we're here today because of a real concern In 
this increasingly important sObject. I certainly don't need to take up your time 

* trying I to. convince you of the severity of the petroleumv^ituation. I'm sure all o-f 

" you' know the havoc that rising costs have plagued on yourXbudgets , not to speak of 
the precarious situation of supply. \ 

' Why is the knowledge that we are going *'to gain in tV next couple of days 
so important-? The answer, I think, 1s qui'te simple,, -School transportation fleet 
management tertslnly can. save school districts an awfully large amount of money. 
The factsare eVident. .Ope school district in Ohio indicated to us that they saved 

. about 40 percent through fleet management techniques. A A private trucking company • 
reduced costs by about 20 percent. _ , 

Fleet management techniques; as will becomfe abv.ious in the next couple of 

-<iays, vary from the obious.to the subtle,, from the use of simple common sense to the . 

/ adoption and understanding of complex 'new teci.nology.' Let's put the utili^ion of _ 
energy by school buses in perspective. Our data suggests that school buses coni^ume 
about" 350 million gallons of petroleum product or fuel a year and use abbut seven 
and a half mi 1 1 ioh barrefs. That's enough to keep the state of Michigan running, for 
about a ronth. So, the' use by school buses is substantial and the potential for 

savings is huge. / 

Of course, different transportation systems around the country need to use 
. different fleet techniques. However, all districtij need to take hard looks at pur- ^ 
chas'ing, ijiaintenance and t)peration of their bus fleets. A district might find it too 
expensive to undergo expensive equipment retrofitting, but it can s<-~ill . keep a .close 
eye on preventive maintehance ajid promote good driving habits. . 

Let's just look at one'fact to bring this Kome, if you will. Two spark 
plugs which misfire at one time in -a V-8' can reduce mileage by up to' 20 percent, .I'm- 
swe~thatTnost-of-yoU-here today,- sifflp1y^because--af-^-your-_own_Tnt 
practicing energy saving fleet management habit?. Almost everyone who has even worked 
a little bit with an engine has some ideas on t>ow to cut.down^on cost. Saving fuel is 
. now:ton important to be approached on the cotrmon. sense personal hunch basis,, how.ever. 

' . ' -7- . / ■ ' \/ . 

: ■ ■■ ' * ^ • . " ■ • / . 



School transportation officia]s now need to approach it as a management science,*a ^ 
professional task just like the precision used to balance a school district's budget. 
Management cost effective techniques and modern technology are. certainly available. 

The average s'chool bus in American consumes about 950 gallons of gasoline 
'a year and gets seven arid a half miles per gallon. Our goal here today is to help 
contain those costs and reduce energy consumption. 

Since -fnany school districts are being allocated less fuel this year than 
. last this goal should, of course, have high priority. Don't expect everything to go 
smoothly. Any new program or efforts to improve operations that change something are 
bound ..to run into a few obstacles and problems, but please don't become discouraged. 
It*s not easy to convince a veteran driver to change some of his/her habits. Routing 
changes' may force children to walk further and, of course, this will be opposed by 
some parents. ' ' 

I just want to say again welcome and thank you for participating in this 
Iwo-day-long seminar. 

MR. DOERR: Thank you. Welcoming remarks will be concluded by Phillip 
O'Leary from the Michigan DepaV-tment of Education. . . 

DR. O'LEARY: Since 1974 the public schoql districts in the state of 
Michigan have decreased 250 thousand students. That's exactly the same number that 
we have increased in transportation. As I told the State Board of Education we 
haven't lost them, we're just riding them around in buses all day long. 

o 

We at one time in 1974 were transporting about 41 or 42 percent of the kids 
to school. We're about. 62 percent right now. Those of you in the other states,- 
those that haven't had the mandatory special education implementation, ^this is going 
to take a chunk- out of your budgets. We're finding nowthat as far as costs are 
concerned it costs "approximately $1,200 to transport a special education youngst^ as 
opposed to $100 for a regular student. . 

I heard of an extreme case of $20,000.1 for one student to be transporjted to 
school. We'-ve only gone as^high as $12,000 for some studertt to be transported 4u) 
school. Granted, some of these -are cabs and some of these are small vehicles, but 
they still require gasoline. With the programs .and services being scheduled based 
orr an empty room rather than the needs of the children, we are,. cGfhtinually asked ,to 
^ transport more. 

We're in s'ituation where we have schools closing, and as the* schools close 
now pupils live more than a mile and a half, so now we are required* tp transport. 

School~distTicts^^^^t^ decreasing- enrollment have fjad 

ihfcreasing transportation. And just. because you lose 7,000 students in one district, 
you don't cut down on the buses by that percentage; it^s allhost remaintng the same..^ 
. • .8- " . " ^ ' 
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As Nancy indicated, we are i large user of gasoline in this state. We are 
a larger user of fuel oil, and, of course, electricity and. the_ other energy ^sources.^^^^-.^^^^ 

' I'm hoping that we can do something to take care of iome of these' problems 
that we're having. Even though there might be quantity I'm not sure we can afford 
it. 68.8 cents per gallon was the cost of gasoline in the state -of Michigan on May 
28, 1979. I did a check this movning with AAA and it is a $1.05 per gallon for 
regular. It had gone up 39 cents, a 50 percent increase since the end of May, and 
the schools are in the same situation. Schools paid 11 cents a gallon foi^gasoline 'in 
1972. It costs the school district somewhere around 76 cents a gallon today, a 600 

percent increase. . ; 

School budgets usecl to talk about the utilities being 2.4 percent of the / 
budget. . Now they are up to about 6.7 and 7.2 percent. ' ^ 

I'm happy to see that we have people who are experts in this field who are ,/ 
going to give us some suggestions. I hope that what. we come out of this meeting with/ 
will be very useful to all of us involved and I Would sure like to reduce that 35 / 
million by about 10 million at least the first year. 

MR. DOERR: Thank you. Our first presentation has a little story to it./ 
We did invite Ford, GMC, and International Harvester, as well as Detroit Diesel , 
Allison to participate and give a presentation on fuel economy. Unfortunately / 
GMC, Ford and International Harvester could not make it. We have Bill Myatt from- 
Detroit Diesel, Allison who will ,be giving us a fuel pincher presentation:"^ • ' J 

MR. MYATT: - In order to properly introduce the new General Motors Diesel 
engine which has been designed for medium duty .vehicles, it's necessary to go/back 
in history six or seven years, ^t that time, in the good old days, gasoline cost ^ 
less thSn 30 cents a gallon. Diesel fuel -cost 15 to 20'cents a galloil\" And to be " 
..quite- honest,' people were not concerned with either fuel avail ability^or the operati^ng. 
.cost per mile. if wasn't economical to either build a diesel'engine"for Tnediumsize 
trucks or to operate one when you had to consider how long' it would take to pay for •• 
the over-cost of the engine its§lf. Apd at that time, less than, 3% of medium' size; . 
..' chassis were operating with diesel engines. . ^ • 

Since then, the world has been Jhaken by events relating to both fuel 
availabl-ljty and skyrocketing, costs. But" many economists Were predicting what, in 
fact, would take pUce 'in the supply and<cost of gasoline and diese] fuel . Six years 
ago is when'General Motors made the decision to design and manufacture a^diese^ 
eng i ne s peci f i cal ly f or med i um s i ze * chassi s . De troi t Di e sel Al 1 1 son._ began to des i gn 
both an engine and a manufacturing facil ity frpm what- we" would like to refer to as- 
a clean sheet of paper no holds' barred. It had ^o be a , diesel engine which would 



be economical for the customers to purchase in the early 1980, comply with all 
:.the federal and local noise and emission regulations, and .provide the kind of 
fuel economy that would allow the typical medium chassis operator who was using 
gasoline power to pay for that overcost in a relatively short amount of ti;ne... 
about two years. • ^ - 

Several different engine configurations an4 concepts were explored and 
every possible engineering innovation was thoroughly pursued and weighed as to its 
advantages and disadvantages. What finally emerged is a four-cycle diesel engine 
that incorporates all . the proven advantages of the two-cyclQ .diesel engines, that 
general motors has. built by the virtual millions. ATI the modern innovations make 
it an engine as current in the state of the. art as possible. Concurrently, the. 
manufacturing facility was constructed to produce the engine to u high quality' 
standard ancJ yet at a price that would meet the original prograin objectives. 

I would like "to share with you a slide presentation which we have con- 
densed so as not to bore you with all the nuts and bolts that it necessarily takes 
to build a modern diesel engine, but still enough to give you a feel for an engine 
which will set the pace in diesel izing America's medium size chassis. 

The criteria for this engine was that: 1) It should have the durability 
to last as long as the average medium duty chassis lasts which, in^ th^U.S.. and 
Canada., is about 125^000 ffiiles, and the average^chassis operates about 17,500 miles 
a year during its seven year life. ,-2) The engine should be about the vSame physical 
size'as the gasol ine. engine whfch it has been designed to^eplace,- and, in order to 
ketfp t^ie.cost of the tota> vehicle as low as possible, the'^engine should use the • ' 
.same size cooling package/that -gasoline engine. ' 3) We wanted the engine to be as . 
quiet as* possible so that the chassis manufacturers wouldn't have to spend a great , 
d^al of additional money makjng it quiet enough to meet the regulations that we know 
are becoming a part of this business.. 

V It also had tc be affordable in its initi^Lrpurchase price and provide the' 

kind of fuel economy that would allow that initial purchase price io be returned to 
the operator within about two years of operation. And that return would-be based • 
only on fuel economy, and all the other inherent advantages that a diesel offers,., 
lower maintenance and longer life would bs^ pluses. 

And the engine had to have a warranty that, in fact, stood behind the 
qual ity that was baing built into the.enginew 

Let me share with you the specifications of the engine. There are\ two 
basic models — A naturally aspirated at 165 horsepower, and a turbocharged at 205 
horsepower., .The naturally aspirated has peak torque of 350 pound feet, and the . 
'turbocjjarged 430 pound feet. Both engines are 90 degree V-8 with a 4.25 inch bore 
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and a 4.41 inch stroke. They are 500 cubic inch displacement engines which equates 
§.2 Titers. The naturally aspirated engine weighs 1,096. pounds and the turbo- 
charged 1 ,121 pounds. Both of these weights are approximately 300 pounds' less than 
any other comparable horsepower^tfiesel engines available for medium s^ chassis. 
. Let me show you just a few of the design features of this engine. 
One of its important features is its unit fuel injection system. This is 
a patented design with an injector that performs all the functions of measuring, 
timing, pressurizing, and atomizirjg the fueV.. This system eliminates the need for 
a high pressure fuel pump and aVi the associated high pressure fuel Tines. And 
the injection system plays a major role in the engine^s excel lent fuel economy and 
its ease of maintenance. More than two million Detroit "diesel engines prove. the 
value of unit- injectors everyday. , ' 

' - Using this principle as a basis, a new injector was designed specifically 

fof this' engine, 'and it incorporates some even further improvements. Such^os the , 
fact^^jtiae_fuel passages :are now within the cyTindei* ,.hea4, elitninating all-outsfde- 
plumbing and,- obviously',-'' el iminating ,the'potentiaT for leaks. 

* In 1:his slide, you* re looking down at the top of one cylinder bank of the 
block. Notice the cylinder bore walls are 'free standing and not connected to the 
top deck of the block. This design does two things. First, -it prevents vibration;- 
noise from, being transferred from the bore wall to '^the outside of the engine.. And, 
secondly, it provides full length cylinder cooling top to bottom. - ^ 

The cylinder block ends at the crank'ihaft centerline, el iminating* a Skirt 
which .would tend to radiate vibration and noise. ^ ' ■ 

In its place, a high rise double wall oil pan surrounds more of the.j:xaak= 
Shaft. The sound dampening qualities of the double wall construction further help 
to. reduce .engine noise. Another unique feature is the oil pump located within the 
block at th^/front of the engine. This also helps reduce the new fuel pincher's 
noise tevel. / 

All fuel pincher engines come equipped with a premium plate type oil cbole 
to reduce engine oil temperature and provide extended oil life. 

This slide shews the side of the engine with the Exhaust manifold removed 
•^om the cylinder head.,. Focus your attention on the exhaust port indicated by' the 
pencil. It incorporates a, high technology stainless steel exhaust port shield. 

This shield produces an air| gap between the exhaust port and the cooling 
passes within the cylinder head. This reduces the exhaust heat being transferred to 
the cooling system, and is one of the. features that enables the fuel pincher ti use 
the same type of cooling system' as the popular gasoline engine and helps ke^ep that 



initial cost down when compared to, other ^diesel s. - , 

the piston dome incorporrites a toroidal -stiaped- combustion chamber. This 
combines with a unit fuel injection system and heilical- shaped air intake passages 
in the cylinder head .to produce "Swirl Fire Combustion". Swirl fire combustion is 
unique to the fuel pincher. Sw,irl fire combustion allows the, fuel pincher to. 
achieve excellent fuel economy. , ' 

Swirl fire combu/tion is also responsible for the engine's excellent cold 
starting capabilities. The fuel pincher provided quick cold starting at temperatures 
down to 10 degrees without the use of any starting aids. For those areas that do 
require starting aids, qf course/ they are offered by the chassis muiufacturers. 

Now, let's' talk about what is probably the engine's most 'important ad7 
vantage. And that is its fuel economy. These slides shov( thejresults of various 
tests which Were conducted comparing the fuel .pincher to popular^ gasoline engines. 
Prom these; you. can see we have achieved our goal of approximate'^y twice, .as many 
mifes per gallon of fuel as a gasoline engine doing' the same job,\ .Based on this, 
the calculations would show the fuel pincher engine will return its investment cost 
in approximately two years. 

From this testing, we have also been able to demonstrate that the engine 
w.ill operate for about 125,000 miles which, as you recall, is th^ life of the average 
medium stze vehicle,. before wear-out of ^major components. And, for those operators 
who might have a need for higher mileage, . the engine is rebuildable whea it does wear 
out. The block can.^be rebored, the crank can be reground, and all of the major 
components can be rebuilt. 

Another aspect of the fuel pincher engine that I think is extremely " 
important, expecially to"school bus operators, is the^ fact that both the ^naturally 
aspirated^and the turbocharged fuel pinchers are pompatible with Allison automatic 

transmissions, - _ ^ 

To be quite honest, a schooT.bus equipp'^ed with this diesel engine and an 
automatic transmission will, not present different problems to the driver that he's 
'''currently exper:iencing -in driving his own" car. - 

With the kind of rel iabil ity being build into thejiew fuel pincher, it 
will have a fuel coverage warranty of 24 months or 50,000 miles, whichever comesy 
first, with 100% coverage on, parts and labor, including removal and 'reinstal lation 
and the consumables that might be lost due to a failure. This compares to the\ 
typical 12 month, 12,000 mile warranty on gasol ine^engines .. ■ " " . ; 

Based on this, I'm sure you can see that we have, in fact,' built a diesel 
engine which meets, the criteria necessary for a medium duty vehicle. 



It demo'nstrates the reliability that is needed. 
It is the same size as a gasoline engine to fit in the same 
size chassis and uses the same type cooling system^ 
It is quiet enough to meet all of the regulations. 
It provides the fuel economy- that will offset the additional 
investment in this engine in about two years. The balance of 
the years of operation are "all savings. 
The warrahty-dpes support thejtproduct fqr a .lianger period of 
time ±han gasol ine^ engines which'^ are currently operating in 
school buses. - ; " ' • - ^ 



MR. OOERR: Our next speaker is "Mr. SgKooI Bus," and from the materials ' 
he has forwarded to us there is good reason for, that title. ' , , 

. Mr. Combes has a long, impressive list of experiences. He is'national.ly 
recognized as: an expert in the field of pupil transportation. Prior to becoming^he 
president of School Tranportation Sys.tems, Incorporated, he served one year ^s Vice 
President and Director of the Schae*m^port€ftion S^fety-"[)ivisiotJ.''Institute for 
Safety Analysis in Washington, DtC. and ten years as Chief of Pupil Transportation 
fn the'.ftate of Ohio, Department of Education. . 

In recent years he has conducted in excess of 40 university workshops and 
taught pupil transportation, management technolx^gy and . transportation law; and served-' 
as special consultant to the Department pf Health, Education and Welfare Regional 
Conferences. He has taught several transportation management law courses at the 
Univers-ity of Cincinnati and Ohio Univer^sity. Mr. Combes will speak on, "How to do 
.an energy managemerit feasibility study on school transportation systems." - 

MR. COMBES: It became obvious in the middle 50 's when suburbia started to 
.^grow'and the World War II baby boom hit our schools that there was going to be a lot 
of growth in the schools. School boards looked for raw property, outlying property, 
the cheapest^property to construct buildings, not realizing this also presen^ted a 
logistical problem, emcinhey^dn't realize in what magnitude. 

School transportation^uddgnly^ was here, I would like to repof^ to you that 
even today, in spite of the fact that this iV' thB^argestj^^ transportation system 
in the world, that we still find very, very few universities^^fering^any course of 
instruction, any training in the management of this monster. $4.2 billion wiTrt^--^ 
expended, this year in schodl transportation. ^ . r 

We've got a* problem, friends. The energy shortage is real . I^ow", I'm not 
certain "it's real because of supply, but ft is real because of politics, availability 
of light oils and a lot of other factors that exist: Pricing, price structures, . 
transportation of supply and so forth have all added to the dilemma that we are in 
now. We're going to try to target in on a couple of specifics: Where we are in 
schtfol transportation and what we can do- about it? What steps we can, take now? 
We'll ge^t into the feasibility study and; how it can be helpful to us. 

One of our primary problems in dealing with school peo^ple and, I guess, 
it's true of most Americans today, is that we have been spoiled in this country. The 
average American Still uses 30 times the energy of the. citizen from most-other 
countries. Now, -I'm not saying that's necessarily bad,' but it has been convenient, 
it has been economical, no cos„t problem in th? past, and all of these things were 
changed. ' , 



The attitude I'm running into how is,- "Hoyt I can continue doing what I am 
doing within a dollar constriction?" I'm not really talking. about supply, al- 
though we keep hearing, this thing cd'ming .in -from the background. . 

The attifude h34',to ^bq cha'ngei-tf we' re going to do anything about-it. 
■- Aad it'V'not" going to be your attitude indrvidually that is goin^o get the job 
ddne. It has. to be collective effort. That means re-education. 

If we look at the logic of this thing, it simply ^sn't right to waste. 
■ Sa that's, the. first thing we have to get across to people. \ie have to conserve. 
Why use up fuels that are finite -in resource and quantities? We know that, fossil - 
fuels have an end to them someday. We haven' t nearly even reached those ends. Vie. 
haven't even reached the ends in light oils, but the availability and the access is 

*. . . " ' * 

becoming a problem, and the price is going to be high. 

We know that ten years downstreair anti perhaps even before that, there are 
some solutions on the horizon; not cost solutions but supply solutions. We have 
more heavy crude locked in the tar sands of Canada and twenty-two states in this 
' country and all over the world than all the light oil reserves that we know of or, 
have ever used in this world, but they are hard to get out of the sands and the 
shale-and so forth, 'and they are hard to refine, dust now the cost has reached a j 
poin£ to make it feasible to look at these sources. So the fossil fuel supply in 
the world holds a lot pf promise for the future if that's the way we want to go. 

There are other technologies opening up.? Any student in high school 
physics can tell you about the energy locked up in every atom and molecule on this 
earth and releasing those things. We have started in this field. Those offer 
sources of energy for whatever uses' we want, to put it to. 

Some. gf the .sad commentary. . If we stopped generating electricity by 
^ oil burning now, we could stop the imports from the Middle East tomorrow, and yet 
we are caught up in regulation and all kinds of things, some good, some impossible 
\ to understand, that dictate that we're going to continue burning vast amounts of 
ail to generate electricity even though we're sitting on probably the world's . 

largest coal supply. - . , 

^xThe Germans in World War II produced petrol , gasoline fuels almost 
entirely frOrtKtheir coal, and' we're just now restudying those documents to. see how 
' they did it. SoHhere are a lot of potential answers to supply. • 
I can't fiYvd any potential answer to high price. It is here to stay. 
: The president of Exxon^a4d recently, ^'No, a dollar a gaTldn is not what we need. 
We need a dollar and a halfXa^lio'^- I" Michigan and other areas ft is right 
across. the dollar mark. By earhv spring, they are predicting $1.20 per gallon; by 
next f-all don't be surprised if yoiKsee $1.50 a gallon,, So you better plan in that 



direction in your school budgets. . / ,^ 

J Jk- Europe jfa^paying twovthres. dollars: $4.50 in Italy, it's been^that way. 
for years. So if-'^/ou try w-go along with theMogic that it is. going tq regulate 
itsejf when the price gets to a certain point, we haven't reached that point yet. 
Where is that point? When are you willing to give up the trip to get the family 
together on Thanksgiving? 

' Well, how about our vacation every year, our trips? If we have a pro- 
blem we have to identify the problem,' define it and then start doing things about 
it. And again, it j's a total effort. It*s not what we're going to do in school . 
transportation; it's not what we're going to do individually; it is a collective, 
definable effort of listing priorities if this is a problem. 

Tfie unfortunate part "is that the figures on totar supply* and transport- 
atlon-and availability and where" it is stored and how much is refined do not belong 
to the federal government or state government; they belong to the international oil 
companies. Wasn't it interesting^ that after the international oil companies talked 
about their excessive profits this last report, they quickly pointed out', "Wel-l 
most of those were made overseas." In other words, they sold to the European 
markets and the other markets where they are getting 3, 4, 5 dollars a gallon, oil 
being refined in this- country and shipped right out to those markets.; 

I don't know how you feel about it. The more I read on it and talk to 
people and study it the more confusing it gets. No wonder we c^n't get straight 
answers from the government: they don't know any mpre, than you or I do. ^ • 

I'm kind of amused whena.Bill was talking about the energy efficiency of 
this engine and somebody else was talking about things you can. do to conserve 
energy. I figured out one time that if youdid all of the things that were 
possible to save ejfiergy you would have to find a place to siell fuel because it 
would ^be 120 percent efficient.' What .we have^- to say -is that if everything is 
opejrating at peak performance^ this is a saving potential ,^9nd anything under that 
you are wasting fuel. ' ' 

Well, lef s start where part of the problem exists. ' .One state says 
in its , law: "A school district is not obi i gated , to provide any school transport- 
ation." And another sta.te says elementary kids over two miles,, and so on and so on 
from every state level. The' state legislature i$- the-. big school board in every , 
state; .they pass the laws that operate the schools, and yet they say, "Let's keep 
that local autonomy. * Let's keep that identification" and so forth. ,And then peo- 
pie. from neighboring districts, go to church together afid shop together say, "Well, 
your school board hauls high schoolkids; mine doesn't do that. Your school board 



has a mile and a -half --^ anything over a mile and a half, elementary, and nfine is 
over a miJe elementary," and then the state comes along and sayis, "Well, if you 
transport" anything over a mile we'll reimburse you, at least a part of It or a , 
percentage of it." • ^ . . 

. : We have all kinds of conflict here. Number one, pur state legislatures 
ought to pass laws that define school transportation and the limits. I don^t want 
them-^take over local operations, but I doTi't think it is fair- to pass permissive 
legislation that r/noves the final (Jecision off on local boards that are having a 
tough time faisincj moniey to educate kids. 

I think-we ought to define very carefully who is eligible. It ought to 
be realistic, it ought. to be practical and something we xan live with, and then , we . 
ought to fund tf]is .o.n':\that basis partially; I'm^ot saying total .funds. 

The philosophy that we will give you a percent reimbursement because that's* 
an incentive to save** is not true. That's an incentive to fight a harder battle a^t \ 
the local level to raise the funds. a 

How far should a youngster be required to walk, or how far can you walk 
them to get. a school bus? It should be defined by law or by regulation. . V 

Kentucky almost passed a law a number of years agg that said, "No mbre 
than three school bus stops per mile." It didn't pass. Some states^ have pushed 
very strongly to regulate to hold down^the number of bus stops. Well, they have - 
not successfully proven to me- that eliminating bus stops is really fuel efficient. 
If i have to 30 kids to a location, and the bus sits there and idles while we 
are collecting them and while^ they are getting on the bus, we are burning up the 
same amount of gas it would take to make an extra stop to more efficiently get. them 

on the bus. ■• . ^ 

We have not though^: a lot of these problems through throughly. All we do ^ 
is sit Back-and look at the situation* and say, "If is going to go away" or "Somebody 
else is going to solve it" or "There has to be an obvious answer." But, my friends ^ 
the dilemma is on us. We wil;l hav^e spot; shortages.' We know the prices ^re going to 
be outrageous, and it cbsts money to operate those big monsters, a Jot, of money , not 
only . fuel but everything else. Contractors are getting out .of the business because ^ 
of these operational costs and because it is tough to find drivers and pay them wha^t 
they need to drive a bus. School boards are now looking for contractors tp take over, 
because the fringe benefits are eating up the money and they'can't afford to employ 
people to dOothe job anymore.. So we have to live^with 'this cost thing, and fuel is 
going to be a big impact on cost. It is going to be ohe of those uncontrollable 
things ,to a great extent.' . ' " - . " . > 

- • " ..Let's start with a state legislative body, a gvoup 5(hose laws or regulations 



\.- help us'set u(J guidelines, limits and help us^define. the amount" of service that we 
really are res^ponsitile for out here. Then letis -realistically reinrJburse torthat 
^ l evel . ' ' * - - - . " . . ' . 

V ' Then let's go to the local school board, which is also , a policy-body, 
andothen we get into the feasibility study. TJho is eligible to ride? Grade level, 
distance factors are considered. Then somebody throws iri a real cute expressitJn: 
"How about hazardous walking area?" Somebody define; "hazardous walking" for me. If 
I ,am a parent and that is^ my kid out on the road that is hazardous walking. Or is- it 

/ just hazardous in the winter time? And all the other variables and factors that come 
into this service. \ \ ' " 

--^1 Hey, I think in the local district there's a lot of things ^we could do as 

' far as sidewalks, getting community help with that, not only to build the sidewalks 
but see' that they are cleared in the wintertime so kids can walk on them and not have 
to walk out in the street if the snow is heaped on the sidewalk; We're involving 
manpower and more money here, but we're talking about cuttfng dov/ri^'On transportation 
realistically. Districts are doing this in some areas and it is working very sue- . 
cessfully. 

Building organization.^ You have a K through 3 school here, and elementary 
here and a' junior high and a high school there and a vocational unit here, and I 
have got special units here for handicapped, et cetera, et cetera. Everytimewe 
organize or structure"^ our district along these organizational lines and building . 
lines., what are we saying? More logistics, more transportation. If all K through ^ 
3 kids are in one building, you must cover the whole district to get them to that 
-building. Now we get intq internal shuttles, transfers, arid these are monsters and 
they are inefficient. They eat up fuel. Any type of internal shuttling or dead- 
•heading is fuel inefficient. ^ 

A? one time I would have argued with anyone in this room that transport- 
ation should never dictate anything that affects our educationaV program. It should 
always support every objective. But we're reaching a point now^ where we have to take 
a hard look at the practicability of that theory and that idea. Transportation is 
something we need to make-our ^district work properly. 
. ^ the first thing I do when I do a management study for a distrfct is ask. ^ 

the people, -"Hey, is transportation ideally necessary?" If they say, "No," that's 
the end of the project. I ^can go home. / , 

We ought to ask ourselves, "Is this schooV transportation really necessary? 
When is it necessary? , ^ ^ ^ 

• I'm going tp throw you a curve ball in a minute, far all I. have implied 
is that we cut back by defining structuring and time. There are building 
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administrators" who wHl sit and argue with you:* "We've got six elementary^^schools 
and two middle schools in our district and, one high school. We want all. of the 
elementary schools to start and dismiss at the same time;; absolutely no deviation." 
^ni{l the isuperintendent says, "Yes, chat's a good "idea," if he is waiting ar couple 
of years'to retire and he doeshU waat €o stir up. the water any. I'm not really/^ 
sure the people want that. I'm not sure that a 15 or 20 minute or even a half hour 
difference in schedule that would permit greater utilization of buses and reduce 
the number of ynits couldn't be' sold to a group if it wasn't unreasonable, [ These 
/are the things we're going to have to say, "Hey, folks, let's raconsider each of , 
these points." ' ' . 

, ' Through this whole feasibility approach, this management approach, I'^'e 
got 350 questions involved at all different levels of administration and supervisors 
and drivers and mechanics and so forth to get some' of the answers here. I want to 
know the superintendent's philosophy. Boy^ that's dangerous. ^When you asj< a school 
man his philosophy, you better be prepared to listen for awhile, unless he thinks 
you're trying to gtve him a trick question, then he won't respond at all. What's 
your philosophy on support services like transportation? What role should it play, 
and what are*^ your objecti ves' for your ^transportation system? You know what I am 
trying to do? I'm trying to focus attention on our problem. This is something we'r 
not doing successfully. We're not getting enough people thinking about this, ^ 

. We go from the superintendent now and usually to the business manager or 
the clerk treasurer or some fiscal agent. We start asking them questions along the 
line,^of "How do you know from week to week end month to month how efficiently, your 
system is operating?" ' 

Do'.we have^ the records to document the fuel -efficiency of every bus in 
the fleet? I've seen some good ones, but most people do not. .And if there is'a 
change in the miles per gallon that's not related to a change in seasons, does our 
maintenance shop pick that up and tune-up. that engine? Do we know the practical ; 
time, the- real time to tune that engijieuip?. I'm^talking to the business manager 
now. What documents does he have in front of tfim on a regular reported basis to 
help let the board' or th& superintendent make good management detisions bas^d on 
things that are changing or things that are not going the way they should Ue going? 
This is critical, and 'this is something I find sbrelydacking across the country: 
Good documentation, good 'record systems in transportation. If you don't have re- 
cords on the cost you're out of the ball park, and I don't mean deficit budgets- o 
all. the time or transferring of funds. I mean being able to plan an annual budget 
realistically. What changes can we make in transportation services, training, 
procedures, equipment, or how we're maintaining the vehicles? When. I say, "sayings. 



I can go right back aiid trace every one of these. things back to you and say "fuel, 
savings." The amount^of transportation I offer is going to directly, relate to the .' 
amount of fuel I'm- going to' use.. Cost and so fpr^:fi are all. interrelated. ' 
V • I want the businessman to be able to project. I want him to be ab^le to . 

go back 4 .to 5 years in actual Qperational records.*- The best cost comparisons and 
p(R>jections you have are within your own ^^y stem. It's all right to average it out^ 
and compare it to state averages or regional averages 'or similar district average|g*| 
thpse are firje. But I want to go back to 1972 and '73 at the last 'fuel embargo and • 
see the- impact the energy curtailment had, and then .the price started to climb back^ 
there, and be able to project that on a cost p^r pupil or cost. per mile or cost per^' 
vehicle -or cost per assigned vehicle or total cost or operational cost-. I want all 
the analysis capabiality there — that's, the tool you 'have to work with — and then . 
show those costs projected from '72, '73^ '74 right upt to '79 and be able to say to 
your board, \" If the present trend continues., if ail" operational thigns continue the 
way they are here, here is where we are. going to be in '80s '81,. '82, '83., '34. 

Now, here's a real tool to help make some decisions. All of a sudden in 
my chart and my flow, I see a downtrend! I go back to my board ^minutes and^ find ■ 
out what causes that to happen. Did we reduce service? Did we go to all diesel 
engines'? What^ happened 'to reflect that savings? And use that as a key for manage- 
ment decisions. •■ . 

Now I leave the central office after I have talked to the .fiscal officer 
and the superintendent and looked „at the boanrd^ policy, looked at the insurance 
polich, which we don't talk too much about here today, and get out into the ope.r- , • 
tional areas. I talk, to that supervisor; he' is the key. He's, the guy that . has not 
had.the advantage in most cases of a- Tot of formalized education. He is not an V 
engineer. -He is . not an. industrial, manager. He was a school bus- drjver. Maybe 
before that he worked in a service station;, nothing wrong with. that. The guy has 
come up the hard way. Maybe he ran a paper route and owned a farm and he was a ^ 
little smarter than, the average, guy, and he was.at the right at the>ight time ~and 
now he is supervising.it;, Running 35, 4QV50 buses. He gets along, wit)i people--- 
well or fights with. them like cats and dogs;, they are all human- beings. 

He has a garage he operates. He has a head mechanic, and two assi|tants 
or one assistant and maybe a helper. ' He has somer. people in there who he has to 
show how to find the front door, and .they afe usually underfoot and doing more harm 
than they are good.. I'm talking about a typical cross section of what is happening. 

He has a fleet .of buses that sometimes will go back 10, 11, 12, 1.3, 14° 
yearns. In Ohio we haven't been" able to replace buses to keep Up wfth the ten-year 

rotation. \. . . * 
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Well, are old buses, necessarily j'nefffcient buses, fuel wise? No,, not 
necessarily, because it dep,eftds cm the engine, it depends on the 'amount of worR 
you give them, the condition tl^ey are- in,, .the driver and' the maintenance program.^ 
There are many ways available to; us if, we take time to analyze /them and put them 
into practice and have everybody pu IV together. 

* Well, the supervisor has his hands full,. If he has apt 40 drivers. If he 
spent five mintues today talking, to eyery driver, well, there goies his day. One of 
the things I find unfortunately is an awful lot'cff our supervisors don't know how « 
, to manage their time. Even if we gav^them 300 ways to save energy they couldn't 
^ im^/Tement them. * ^ . ' .. ' 

We h|ve more than a simplistic program ahead of us. We really must ^ 
educate people. I think it's an education for survival, I really do.. We have many 
districts that are in a. .dol>anrdjl eirma ri*ght now. 1 don't see a lot of people 
rushing forward w,ith programs /)n any government level^ to stop this.* 

You. go to onef state that "las had some problems passing- issues and levies, 
and another^where the state legislature does everything and ttiey are sitting on the 
money and won' t. release it. State by -state, .different problems, fisgal problems. 
But good management of 'transportation is what we're after. Again, it has to be a 
collective effort" with- all people, and noi only in the -transportation program, 
school transportation program, but their own transportation program. 

When Sputnik went into the air, I was teaching in a science -class in an 
elementary junior high school. .1 had gone to our board the month before and said,^ " 
"I really could use about 80 bucks for some lab equipment." And they s^aid, "Uell^ 
.^tfe're going to have to put it off.. We dori't have the money right now. We don't get 
it out of our budget." Eighty dollars at that time was quite a bit of money. Then 
within the next 30-. days the Russians sent their satellite up/ And the next board 
meeting I had $300 to spend on science equipment. That's, the logic. That's the 
type of thinking thjit we have if you could as a science teacher- prove that you have 
a couple of brigji't Rids who are going to solve the energy problem,"" you wouldn't 
have any problem getting money. But it is not quite that easy. 

If We get past the supervisor, who is responsible for maintenance, driver 
selection and training, vehicle specifications, general condition of th.e fleet, 
carryipg on day-to-day operations and so forth,' we could spend another three hours 
just talktng* about all the different thj-ngs and knowledge that . he should have, that 
can contribute toward energy conservation. He has to be a pretty sharp cookie. 

Let's' get down. to same drivers now. Everybody will say to you when yOu 
tal k to, them "Wei 1 , the driver is the key to the whole thing. They can save you^a 



lot of energy and fuel." , ' , ^ 

» Well, recently I developed a little enerfgy evaluator. rm just going 
to review its -purposes, with you. . ' - 

'In' the .first place, all of the responses, all of the answers we asked the 
drivers to give on here should be "Yes"* answers, because the purpose is really to . 
train or educate th^t driver in good driving skill habits and explain to him in 
the back part of this th,ing what those are, and also indicate to the supervisor who 
gives the test, "Boy, her^e are. some people whb need some retraining." And to design 
a Retraining package, an in-service package, then to accomplish that, and then stay 
on, top of it. 

the first phase is to .test an attitude. I had an attitude evaluation 
document or documents for a school board. Questions: "Do you think there is a real 
energy shortage? Or do you think the energy shortage was a contrivance to* raise 
prices? Do you think governmental regulations are too restrictive against oil pro- 
ducers and oil refiners?" and so forth and so, on. From their reading, from their 
media* exposure, from their talking to other people— the guy who delivers the oil 
to the Itfcal service station man or the guy at. the gas station who has an opinion 
about everything. -- What kind of an attitude have you developed? Because all of 

the exposure influences how you^ think. ^ 
>i ■ - 

. , ^ .So what maJ<es up this attitude? rl have never met so many experts since 

I have been asking people abou^ Energy. Everybody knows the answer. Please, I want 
you if you are not already doing it to develop a. very skeptical attitude about 
everything you read and hear on energy and start logically putting together some ' 
things that now llead to what you should do in your life and what we can dc collect- 
ively and the people that are around us and with us to solve this problem. 

So the 15 or 16 attitude questions to the bus dri vers just -pursue that 
same approach. What do you really think about this thing? Do you think we've 
seen the end of prices? > When I asked this question about three years ago "Do 
you think there is a real §nergy shortage?" — 85 percent of the response. was "No." 
Today, it has almost turned around. What has made the difference? The things that 
have happened around us and the media exposure and what everybody is telling us. 
Yet, my friends, when you get out there to find the real expert in this field there 
aV^en't any. ^ . 

Npw we're getting desperate. Now we're getting so negative about this 
thing that we worry we're going to run out of fuel , and this isn't true. You may- 
run out of money but you., are not going to run out of fuel. ' If you have the money 
you're going to be able to get it. That doesn't mean that we shouldn't make every 
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effort to conserve it and not waste it. That's the logic that we have^a-se]J peo-' 
pie and convince them because it is a true logic. Nobody wants to waste anythingT^ 

I don't think we're going to have-to give up family days and vacations 
arid things like thi..$*. .1 thinl< we can save a lot of energy that doesn't even- com- " 
■pare with the pittance that we use for things like that. Collectively, across the 
nation, it is quite an amount. But it is nothing 'to what we waste through the week 
in many cases: Running to the store to get a loaf of bread i ri the car, and then 
you get there and find out that the bread is 90 cents a loaf. It makes you go home 

Tittle slower. So that's the age we live in. All the prices are interrelated^ and 
all of them are affected. 

The next thing I want to do in our energy evaluator is to see the driving 
skills of each driver. We have several driver trainers in the room here, and you 
fellows may agree with me or may not. We don't spend ejnough time on reaT skills. 
We have a braking system in our state standards- Each bus has a backup system/or 
reserve system. If the primary system runs out of air,' you have^ a third .tank that 
is independent in there that would give you enough air to stop the bus so many times 
in an emergency situation. 'You had to push a valve to release the air and so forth. 
Manufacturers came out with several types of valves. And you would go around the 
various districts and say to the driver, "What is that, valve in there-for?" And 
they would say^ "Well, I don't know, but when a red linht comes on the mechanic says 
to' leave the thing alone." - ■ / 

Automatic transmissions came out. There was a feeling for a long time 

/ 

that you can't use an automatic- transmission to downshift ^ school bus. Still a 
lot of people feel that way, but you can downshift-witti ap automatic transmission. 
We're not keeping up. We'r^ not keeping our drivers really trained in skills. 
Every driver should be equipped to drive any other bus in the fleet, but look at 
the" practice we have. of hiring substitute drivers. All we're looking for is. a body^ 
who is licensed that we can stick on there ito get the job done.- None of these 
things are being given a second thought; just so they are safe and don't hurt any- 
body and bring the bus back in one piece. 

Every school bus is different. If you. have forty of them a^d eight came 
down the assembly line one right after the other they are all different vehicles in 
their characteristics, their operation, the way the brakes feel, the way the steering, 

works. You. have to train drivers to perceive the differences on these buses, if 

It* ' " 

they want to be energy efficient^, Proper downshifting, proper shifting as far as 
the rpm is concerned. Going around the curve in a road can be energy efficient or 
inefficient. If you -are going so fast that the centrifugal force is pushing you 



away from the center l^ine, you have to slow down, apply the brake and put the 
accelerator back on, you're wasting energy. Teach them to take the curve in one 
even turn. ^ ^ - 

\ Driver skills. The evaluator is designed hopefully to call ones skills 
to attention. Even if people say "Yes" to all of the answers it has jnade them, 
^th-ink^^abo^ the problem, and that's vJhat we're trying to do; Focus their attention 
'on the problem^^^of^riving a bus. . ,^ . 

Jhe. last ph^se^of the .evaluator is to pick up those areas that we've asked 
'them in thelskill area, and we'll put together for them some- of these questions that 
are designed strictly for driver.skills, some of them' are designed for maintenance. 
How do you report" the defect on your^bus? How da you ^£ollow thrbugh on it to see 
that it is don6?' Do you put it in writing? - \ . 

There is also too commonly a prevailing feeling from mechanics that lady 
drivers don't \know how to find the front end of the bus from the rear, especially 
when they 'say there is something wrong with the'bus. We've got to dispel this. We 
have to do.^away^ with this. There is no difference in skill capabilities here.' 

Know the place. of equipment, teach the drivers how to use their other : . 
senses other than just shifting and so forth, the senses of smell and sight and 
hearing everythii^g to detect defects on that bus. >^ , 

\I can prove to you that -if a bus is out oT service the downtime is costly * 
to you,, because 'in most cases. we are using a substitute bus that shouldn'-t be on 
the road and^islvery inefficient energy-wise. 



Take ypur^ hills and your terrain into consideration, your traffic areas. 



your tirbah 'areas 
rural area becaui 
eluding more tdli 
I want 

engines^^ 

Diesel 
to ,pay for it and 
1 imited to 'market 
of that market is 



It cos tS' you more to run a bus on city streets than it does. a 
e oV the traffic and intersections and lots of other things in- 
ng time. . ' - 

to go back before I forget and just comment a:^li£tle bit on diesel 



manufacturers will -build anything we want them to if we-are willing . 
show 1 them a market for it. They are^ in their technology, only 
demands. There is* a lot of competition out there. . If 18 percent ^ 
goinglto be "divided between three or four manufacturers you better 



believe there is Gompeti|tion out there. . 

Jhe drivers are very important. I'm not saying they are the only key to 
energy conservation, of trie school district, but it is important to talk to drivers 
because the will tell you also, "Hey, I drive my bus across the district with four 
kids on board. " j j 

I did a n^anagement study in Colorado last year. Eighty-six busies and half 
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of them were used in 'their handicapped transportation with relatively few kids — 
four,, five or six kids.- They had a class size policy. Any class. that had over 25 
kids in it; had to be transported to another .school , and they had buses running all 
over that district all day long .With four or five kids on board. So see, there 
"is an awful lot we can, be thinking about, different ways to do this type of thing. 

Host -boards -are very sensitive to the demands of the community. Most 
administrators are very sensitive to board directions. ' So we.lve got another problem 
in education here. . We're going to have::;to start educating the coimiuniiy, if you 
want greater fuel ^ efficiency in our school bus fWet. , Realistically, this is the 
type of service or level of service you can expect. Anything beyond that is going 
to cost you more,' fuel and more dollars. We^re not doing that. ".We We- extended 
services out here so far beyond the state minimum requirements, when you start' 
cutting back you're in hot water immediately. - 

Well, lef's talk about cutting back. Here we si t 'on 330,000 yellow buses 
out here that run almost every road in the country. We run buses where a respect- 
able truck driver would never take a truck, a 16-wheeler. These buses go down, these 
two-lane roads with their right rear dual hanging off the road, most of the ^ time, 
and the^loads on the buses are all unequally distributed. Me don't weigh kids as 
they, get on the bus-. Sometimes they run down the road sidways. rrfi^just trying to 
show you folks there are hundreds of ways to saye energy and efficiently* if. we put 
*our heads to it and our hearts to it. It is going to take both of those. 

There are just a couple of items that I would be sure to emphasize with 
you. Public law 94142 makes it mandatory in every school district in the United 
States to transport handicapped pupils that are identified as having special pro- 
blems, to give alT supportive services, which includes transportation. They only 
spell it out, they only mention the word two or th-ree times in the entire law, but 
it is right there and impl red — not really implied but required that they be tran- 
sported from ages two and three preschool , up through 21. ■ 

Generally, an evaluation team comes in after they find the person with 
the special problem and then they determine where that person can. receive the most 
educational benefits, and that means transportation. I don't think many people 
object to that. But the problem is that we are spending 12 times, 10 to 12 times 
the amouht of money to do this as we are for the "normal" transportatioti. We're 
going to have to rethink in this field too. We know if we move the special unit 
closer to the youngsters who need the hefp, the people who need the help, »we have 
to transport them. ' ' _ ^ 

I have found some surveys showing youngsters on buses two^and a half hours 
each way. All that's going to-lead to is a lawsuit. I found youngsters who lij/e 



.five mfnutes from home buses for one hour. Some even have to be gotten out of 
class early to accomodate transportation. That's wrong because we're trying to 
mix that type of service in with the regular transportation. They have to trans- 

\. fer,and shuttle and lay over and all the different things like that. . 

One.youngster lived five minutes from home, but they got her out of her ' 
therapeutic class, which she needed becalise she was orthopedically handicapped. 
So they had to cut it out so sha could get on a schoOT bus. 

I have found single children in 66- passenger school buses travfeling'35 
miles each way, costing thtf board $20,000 a year. They asked me to come in and 
give them a solution and I did. I got a contractor to bid a small .van on the thing 
for $12,000, ar.d^tKey finally wpke up and %aid, "Well, if he can dp it for 12, we 
can do it for less than that." I said, "That's what I have been trying to tell 
you." - • . . 

- ^ : We have to-firid time Ho address ourselves to these problems and do some- 
thing about them. <, 

I wish I could wave a magic wand and say, "Here are one or two big, 
simple solutions .that will eradicate this prqblem and solve our money dilemma and 
oOur^energy conservation effort." That's-^nof^where . it is. It is these multitude of 
1 ittle things. V - ; . 

. I'm going to throw some other ideas out here in a few minutes that I want 
you tb/give some copsjderation ±o. ^Hopefully, this meeting will help accomplish 
these goals., - 

t!ow, let's talk about trips taken with buses other than to and , from school 
I'm talking about extracurricular trips and- co-curricular trips. Those are good 
terms; i^t'hink'^we ought to use-^it.^ Cb-curricular meaning it is part of the class- 
room activity, and extracurricular meaning it is athletic or some other type of 
trip in nature. 

• • We do. an awful lot . by studying the interjial structure of these trips and 
scheduling structure of these trips. We can fill the buses up. I have talked to- 
drivers and supervisors. We get 35 'kids on a bus. a classroom of kids, we give 
them a brown-bag lunch, teike them down to the park. We eat lunch in the park where 
they can see the trees and hear the birds and put jbhem back in the bus and take 
them back to school. That's silly. We've got to ^et across to our people, our 
principals' and our superintendents, "Hey, let's screen* worthwhile trips. Yes, let's 
use buses, because for every bus we have got on the road it replaces an awful lot of 
automobiles that would be out there in lieu^ of that bus." We;fQjsind that out during-;^ 
th§ '72 and '73 embargo.-. Some people proposed then we cut back on buses. . All we 
did was put cars oh the road. We are a nation of two-car and three-car families, 
^ • -26- 



so the cars are there. 

^ We have to develop an ethic for energy conservation in this country based 
' aroundschool transportation on a community level type of effort. We have to ^ee 
how we .can utilize the^e buses, and many states have permissive legislation. Again, 
that toothers me. If it is not worth having a law then don't put it in th^re^ But 
don't' say, "You are permitted to do- this to local people." It just p,uts a monkey on. ,= 
their back and they have,- to fight the battle... 

' \ What, is feasible in-using these yellow buses? "They, are not very comfart- 
•able for adults, especially senior citizens. So w,e ought to think about some re-, 
design in«fut"ure school ..buses. Something I'm Working on now and feel extremely 
strong about is redesign of buses to transport handicapped kids. I like to use-the 
term "kids with special problems.'' That's al] they are. If .we had a bus catch on. 
fire with these children on board today,. '-we 're going^ to lose the kids, we can't get 
them off especially if we have some wheelchair children on there. That's ridiculous 
in the technological age we 1 iye' in to send in 16 or 20 kid's aboard one of these 
vehicles. . . . . 

' In.this area, we're -not using our heads. We're not using the God- given 
ability We have to solve these problems. We need engineering help, and we~need all 
thei^help we can get to get some of these things done. 

Now, 'let's talk about the bus garage a little bit. To use an old expres- 
' s ion that I have heard for years, quite often it depends on whose "ox is be*ing 
gored." But that's human natuire, that's whaifwe have to live with and deal with. ' 

Mechanics are a peculiar breed, so if I am "goring some oxes" here, ladies 
. and gentlemen, forgive me, but all I know how to do is say it as it is. Most of 
the times' they will "fix things and if they can't fix it they will get the manual out 
and read it; you know, the "seat of the pants* type of.- operation. We're improving 
in this area rapidly, but we still have got a long way to go. . , ' ' 

I love to get a group of mechanics, maintenance oriented. people together 
and have a debate with them, have-a friendly discussion. Hey, how often do you 
change the oil in.that vehicle?. Do you change it'on a 'time interval of mileage * - 
interval? "WeM, 3,000 miles or two months, whichever comes first." / . 

Why do yqu change' the oil at 3,000 miles? "Well, it is dirty, it is 
contaminated.'^ " 

How do you know that? "Well, you ca:r look at it and see." 
See, we're a victim of petroleum engineers; we have been for years. The 
'best preventative maintenance thing you can do is change the oil; it is the cheapest, 
easiest to do, really keeps the engine running topnotch. That's what people think.. 

-27- ■' • . . ' 

o 

ERIC 



Douglas Aircraft out in California runs about 8,000 vehicles of their 

■ own r Company cars,' trucks, all this type of thing. Several years ago they de- 
cided to make a little study' on some of this 'philosophy" of petroleum people 
about filters, oil, about spark plugs and other maintenance items. So they sealed . 

' the hoods of all of these vehicles, ^nd only the engineers and supposedly the peo- 
• pie working on the project, had access to the engines. They wound up on an average 

of changing' the'oil every 15,000 miles, because oil doesn't wear out. So then they 
;put a lot of additives in the. oil to keep the acid from building up and keep the 

water down, and it gets black, it gets dirty looking, and that's heavy carbon. 

Isn't it ironic that the more heavy, carbon you have, the better lubricating quality 

you have? It gets better until you reach the point of acid contamination or too 
"•much moisture buildup. There are ways of testing this oil to find out when. that 
■ happens. You don't even have to send it away anymore. \ You've got oil analyzers 

you can buy and put right in you ^shop. How much do they cost,.„Jack? 

■ (Comment from the audience):. $240. " ' • '. . , ; 

MR. COMBES: Two hundred forty dollars for a fleet of 40 or 50 busies. It 
wouldn't take long to pay fdr that, would, it? By examining a drop of oil out of ■ 
that engine you can. tell^iwliat the coatami nation, the dielectric cha'nge in rate is . 
and^when to change the oil.. Even the petroleum people will tell you. "Hey, -I don't 
agree with that scale. Ours will go. even longer.*"^ Things like that. Spark plugs, 
they ran- two sets of plugs. They got about 90,000 miles on two sets 'of plugs, be- 
causf. they know a spark plug loses its eff iciency as it corrodes on the -ends and 
rounds off those electrodes. They found out by using. a little finishing file and 
kee'ping them squared off that you can put the plugs right in and run them another 

15 or 20,000 m°iles'. _ ^ ' ; / 

Air filters. Now, there ts some controversy on this. I'm trying to find 
out some other information. But those people found out that the dirtier the filter 
became the .more efficient it became, because you change the filter from a two mvcro- 
nite filter to a five micronite filter. 

Now, alT I'm suggesting is to rexamine your procedures and practices, do a 
little oil analysis. When that oil was' 15 cents a quart, no problem. It runs a * 
little higher than that now. We may be dumping hundreds of thousands of gallons of 
oil down the dr&in unnecessarily. We don't want to damage engines, but that's the 

ski if you have to learn to do this job. 

• Engine tune-up. No question about it, fuel efficiency demands a properly 
tuned-up engine. But-do your records support the- time when the tune-up should take 
place? Do you haye that kind of an. ongoing program? 
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Well, a lot of the tilings Tm suggesting may* take a lot of man-hours, 
but a Jot of them do not, I know there .3re just stf many hours in a day?\^' :^ 

• ?* The 'maintenance facil ity. You can save a lot of energy^ electricajx. 
ener^, if .you will, around these~~thl1f1gs"r^^^ fn^ 
opening and closing the door you simply let heat but, a factor in saving energy. 
Lights that aren't being used or any electrical apparatiis^ that's not being used 
should be turned off, this saves energy. >^Does it saVe fuel? Yes.^ It may be 
burning oil to generate that electricity. That's why I am talking'about a total ' 
effort fieri and not each one of us individually trying to run around and educate ^ 
- everybody else, but some collective programs by departments of energy and depart- 
ments of education and school district organizations, school business officials' ^ - 
organization. We need a. consorted,, coordinated, . onslaught here of information and 
programs and how. to do "it, and then set up a progratn to share information and 
programs and how td do it, and then set up a program to share information. jBoy,v 
what a dese^rt oasis» the. school districts are when it comes to good ideas.. 

J, Let's create in our districts' this energy ethic that I am talking about 
by developing a reference library for our drivers ^nd our mechanics. Hey, a lot of . 
the popular magazines and publications and newspaper articles and things talk about 
this problem all the time. Let's encourage people to bring them. together. Let's 
get the information centralized and in the driver's rooms and so forth. Let^s en- 
courage them to read 'this t^^become better educated in this area. 

Our state organt^ations, our professional oranizations can be of great 
assistance in this area. They can^offer to publish articles by drivers on how they 
save fuel. On the marquee you see out in front of a. lot of high schools and school 
districts, let's get^sbme things up there saying, "We saved 542 gallons of fuel /I at 
. month in our school buses." We have to build a public. awareness, firjt a district 
awareness of all of our people. Let'sT b' ing in our manufacturers and our insurance 
people and use them as resource people.. Let them see what is happening; These peo- 
ple with their broad exposure and experience can make contributitfns.* We don't 
expect everyone to do everything the same way, obviously. But let's see what your 
game plan is. - ' ^ 

How about routing buses? WelV, routing buses utilizing equrpment is pro-- 
bably, if I "had to pick a major way to conserve energy, one of .the ways it could.be • 
done. I have found in over 400 routing surveys that I ^have been involved with that 
unless you did a major rerouting in your school" district in the last tHree years, 
ito's time for another one, because the demands are always changing. There is al- 
ways a shift in population, a decreasing enrollment, or an increasing enrollment, 
vocational tr^ansportation", class size transportation, field trips, all the other 
things that are continually on demand in the transportation fleet are definitely 
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t*he key to big savings. i ' *. ' ' . 

The (districts I have been directly involved with, showed a savings pot- " 
ential .qf from 20 to 45 percent, I found none that could pou^.ntially save less 
than'2p percent and that^s dollars, that's fuel, that's the whole ball of wax. 

I think it's time that we take a look at our building organization that 
I referred ttf earlier, or reorganization, where we can place kids the most effic- 
iently to reduce a necessity fon transportation and then set about to reroute. the . 
buses, *do some adjusting in ^school starting and dismissal times. We >don' t want to 
interfere with tjie length Of the educational day at all . But we/sure want to . use \ 
some buses a few more miles rather than puttiag .another unit on the V'oad.i-f we 
possibly oan. ,T - ^ 

What are your potential savings? Well, in a couple of districts, we had 
26 buses involved in transporting to three elementary ^sites and one junior high-, 
school, high school site; for three townships in the geographic area. But they were 
running all their kids into all their elementary 'schools and .then shuttling all 
their kids into the junior high ischool, senior high school, handicapped,* special 
school units andso forth. ' , . 

We wound up taking out six buses;., we could have taken put eight. And be- 
cause- of the internal shuttling and ttupl ication that was g£>ing qn from the time the 
first youngister was picked up and until the last one, we actually cut :mileage and. > 
had a potential savings using their own cost information of $40,000 a year. Now, 
that's a tough decision sometimes for a board to rfiake. You would think on the sur- 
face, "Boy, that's fantastic, that's great. The reason I mentioned this example is 
the board didn't buy any of/it. Why? Well, they had six contract buses out of the 
26, and the board policy said that any cuts that had to be made would first be made 
with the contractors. These were people that live in the community, they are. nice 
folks, they have been there for years^so forth and so on, and .they felt it was not 
politically compatible to do the job. Xhis is pai*-of the problem we are confronted \ 
with.. If we get down>to hard cases and bY;^ the lullet, we can do a lot of savings. 
Of course, we want to be human, but that poiti^ed /decision has to be left up to 
local boards.' We have to provide tfie tools and>/and the direction and the inform- 
ation.. Several of them are thinking about it. IXm sure that as the contractor st^ys 
on they want to go with a couple of them next year. \They are going to go into a 
modified program and planning for a full program of tnixS^ type. So maybe you can't do 
it tomorrow, but six buses running the mileage they run ts going to burn up a lot of 
gasoline in the next 24-months. \ . 

iSpecifications of buses: — Anuther very important area that we can save 
^energy inw We have a lot of technology here today that we don't^v^use. 
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In 1971 aj school bus went out of control on a moantain pass, ran down 
14 miles of mountainside,' crashed and killed'and injured a lot 6f children. After 
that ^ the supervisojr, whom T visited a fewVmonths ago, said,^ ^'We^lVdo- anything to 
keep this from happening again./' So they equipped the buses wMth electric drive- 
line retarders.- Tihey have been' used in Europe for fqur years in the -Alps. There 
are eight electromagnets' mounted around the drive shaft and a control switch that 
engagesjtwo of those at a time, a four ^position switch. . He. has buses in -his fleet 

that have 80 arid 90,000 miles on board and he has not touched the brakes since 

: • • ■ ■ ' I . • ■ . V . • • . / •• . , 

installing the Iretarders,' extending brake life two and three and four times by 
■ .1 ■ ' . ' . . • • 

^ actual test out ip L.A. A $2,800 investment t|iat cao be taken off the- drive shaft 

and put on another, bus if you change buses. Saving brakes, does that save energy? 

i • ' •• • . ' 

You better believe it. 

' .» • ' ' 

" :. How many BTU-s (British thermal units) are expended in manufacturing a 

ton of steel, or 1 ,020 tires, or all the glass that goes-on^a bus, or all the other 

Components that yoes on a bus? This is a 'Tdt of expenditure of energy, a lot 0? it 

generated by burning oil. ' \ : , 

Do you see the connection here? We don't'want to bujld* a disconnected 

monster. All of this is interrelated. 'It's a tota^ effort. .School transportation 

people have ^onderful opportunxti^ito lead the way, like we did after Sputnik. We^^* 

\can turn our schools again, and what ia wonderful opportunity to show the community* 

in a concerted effort that we are -^retraining, we are regearing, we're going to get 

■ the job done. But that's the challenge, I think, in this erea. ' 

Otherr specification .factors. Let's quit buying buses bigger than we need. 
I, . ■. 9 . ' . 

What is the utilization factor on your vehicles? How many kids per day does your 

bus account for?' 2.5 routes *or 3 routes in the morning account for 70 kids. That^s 

not good u til iziaticrfTT^and if. that's' a fairl'y common thing in the fleiet, then you are 

due for a reschedliling or rerouting'. * 

Get vourSutiJ^ zat i on . Fi nd out what yoyr percentage factor is now and use 
that as a comparison figure of where you are going to be a year from now once you 
get your buses on the road. That's an indicator. /- 

^Maybe you don't need all 66-passehger buses. It ^^sed to be the reas9n you 
0 would buy them that iy ay is because .that was the cheapest tJiat you could buy, but it 
is a heavier unit than a 48-passenger. It takes more en^gy to rOn it. ^ You may be 
able to change the engine configuration to give you. more, efficiency. So take a look 
at your fleet balance. \ What do you really need as far as work demand? * / 

Now you say, "Well, when are we going to put tl^ese 66 's in? We still have 
an enrol lment"^rowth and W want to allow for growth.*". ' But in most of the-parts of 



^the country now we are in an enrollment decline. 

What I see in shopping centers now is an indication weVe in for, another . 
growth factor. • You'll see a lot of girls who are starting families right 'now. So 
you folks in the school business are safe for a few more years anyway. 

The power train is not on^ly that engine, . it^'s a total power train con- 
figuration. .Folks, remember, chassis manufacturers are not building school bus 
chassis. Chassis manufacturers are building'trucks that can be -modified to acco- 
modate a school bus body. ' ^ . . . ^ 

One or two times in history we had a chassis that was specifically to 
transport kids. We don't have that. We hang frame rails on this thing and we hang 
a body on there and iAfe call it a school bus. So the iproper ratio, the proper 
engtne, torque capacity, you don't^need the same type of engine in the flat part of 
your state as you need in the hilly terrain. But we'll buy the big engines. Now, 
this has been messed up on in the last few years because with the pollution de- 
mands we havd decreased the efficiency of the. gaso^l ine engine. 

Tm not arguing against pollution demands. I'm .saying the technical 
people should get busy and design us something i)etter. ' 

The type of tires that you operate can be a decided factor in fuel 'effic- 
iency. Radial tires are giving us better fuel economy, mileage-wise and mllesper , 
gallon wise. ■ ^ I 

Rubber suspension systems, the More Ride Company, f can mention them 
because they are'the only people building the thing.. They had some problems in the 
earlier models on keeping the mountings on and things like that, but they'got that 
worked out. ( 

We still don't have the full facts-yet, but I strongly sijspect it"s going 
to contribute to the life of a school bus because it absorbs road shpck out of the 
drive Tine, the transmission, '=the axles, everything; absorbs road shock and makes 
the body last longer, and there' we go back to how many BTU's it take^s to manufacture 
a bus bpdy. /So it's an energy potential -^savings. There's literature here if you want 
it, i/f^ you are not familiar with it. . 

/ (Question from the audience): Has anyone dorte any serious testing of the 
design of the bus? THe old bus bodies were always kind of rounded. Now, they tend 
to be more square. Have they done any design testing in terms, *)f wind resistance 
and so on? 

• . MR COMBES: Not to my knowledge. But I know one thing, the square buses 
offer a lot more wind resistance than any other buses. j " . . 
(Comment from the audience) : That' s one of the things I see in the literature. • j 
MR COMBES: Some truck companies are using spoilers; they are going that. 



far. But I don't know of any other school buses, do you Jack?. 

MR. WILSTER: I saw ari article that csaid some of the trucks are cab-over, 
more frontal area, on them,' and they found oiit they got as good a fuel, mileage as 
the one with the convential nose on the front. That's all I know. . 
(Question from the audience):' What is the. possibil ity of propane as a fuel? 

MR. CDMBES: I wouldn't touch propane with a' ten-fob^ pole for two rea- 
sons: Number one, it is more costly than gasoline. You can check jvith a gentle- 
man ijri Atlanta wHo ran 45 propane buses and got some good mileage with them. But ' 
the big reason is propane is highly volatile type of fuel; it is awfully dangerous.. 
Your'Ve going to carry a SOrfoot operator tank under the skirt of .that bus. If you 
hit a spark it will blow you into the next county. ' Not. only that, but if we do get 
into a true energy shortage,^ propane is one of the chief ingredients used in^the 
production of .vinyl, and the source is going to dry up in a hurry. 

Now, the industry .will tel 1 you- contraip^ "to that, but those Are the things 
that. came out in '73 when they were trying to get us to -use propane in Ohio and I 
did some checking and investigation. And as soon as the embargo hit you couldn't 
buy propane anywhere; it was all goin^ to the ^inyl manufacturer. Do you know 
how many thingslwe use with vinyl? So^ tbe; cost. factors, the safety factors, which 
I would list firts., and the availability factor are primary. ^ ' 
(Corranents from the audience): We had a couplse of people at one of our meetings on 
propane, and right now I think the cost factor is reversed. ° Right not it's less 
than:50 cents a. gallon. You're going to put about $1 ,200 to $1 ,500 per bus. 
(Comments from the audience): No. 500. ,. ' . ^ ^ ^ *v 

' MR. .COMBES: Are there any other questions or comments at this point? 
How is our time holding up? ' ■ - 

. MR. DOERR: About 15 minutes over ^ 

MR. COMBES: ^. Thank you very much. ' 

(applause) . ; . ' / . 

MR. DOERR: .Our next speaker is Mr. John Rankin from tKe Mainstem Corp-.' 

oration. - 

MR. RANKIN: Fleiet management has been discussed quite "a bit here with the 
focus'on energy. We figure that a. lot of energy* is spent in a Tot of ways, some of 
which has been pointed out already. We do not concentrate all of our effort on 
saving just fuel in your fle&t. We concentrate on saving money via. the garage, 
better-driver training, and quite a few other aspects. ^ - 

Sixty-five perceat of OL|r clients- are in the public sector. They would be 
publ-ic utility companies, mass'trans it systems and extremely -heavy Involvement with 
• . • ■ ' '33- . " ■ // 



municipalities arfd bus fleets. ^ - 

Some .of the goals that we have: Finding vehicles that are disastrous • ' 
a§ far as fuel goes, pinpoint that one vphicle, find oiit why. that vehicle obtains 
poor mileffgei and then you can take the propel" 'steps to correct it. 

Oun. competition- is a distant second place. 'We have the unique ability to 
provide a fleet advisor to you. So we don't leave you. alone with our. reports;. 'Vle~ 
call on you on a regular basi^ to analyze your fleet, present additional ppport- 
V unities to save money or overhaul ybur. fleet to bring i% up to^ better standards, or 
try to arrive 'at goals that you would set for yourself or*, that are mandated uponi 

you. ■ .. • ... / -■ • _ \., . . \ 

* It is a complete first analysis system. It sets up preventive maintenance 

. . „ • i . '■■■■-.■»■ ■■ . . .. 

programs so that you can have the vehicles on the road, you run the fleet instead of 

having it run yoM and come i,n whenever it breaks down". ; 

' Through very "limited input from yoji we can provide all the informa'tion that 

we have or that we'll 'be showing here. ' . f> ' '■ 

This first report is a "1 ,000 Report; that's just the number assigned to it. 
It gives you»a -breakdowp, monthly of each^ one of your garage activities.' It helps you 
you to provide budgeting; it compares that, with the actual for the month, ..pi us we • 
have a column for hours .and dollars for what was reported to us., so that we can cofh- 
pare-it:with what the accountants say you c^d. About 95 percent of our i'nput comes ^ 
through repair" orders. If you ^re not using^any repair order right not, you probably 
should- be using some version of a repair" order. ' - , 

-) We.will give you a percentage figurfe that tells you what percentage the 
reported is Wit'h the actual that happened for'the month, and then £o. find out if you 
ha've any ongoing trends, we give you an av'erage for the last three ^riods or months. 

(Next Report): This, second report -is an anlysis' of allythe irldiVect labor 
'occuring in the shop.^ Altogether there are about 25(5 different categories that you 
could assign indirect labor to. You can select -the one- that best 'suits your needs. 

You can find .out what the current period is, and then you can go back^to 
v^r^ous. per^'ods and find out "Do we have, an ongoing trend in .indirect labor;?" 

, By reducing indirect labor you are putting the guy on the job more often, 
which cuts down your fully burdened labor rate. 

(Next Report): This' is an analysis .of everything that occurred in the ^ 
shop, and it. is very summarized information. It tells you how many- scheduled re-, 
pairs, honscheduled, road calls we had and by cause of repair, normal wear and tear; 



accident, capitalization and statutory, and then the total. 
/ ' You can find out' how many hours the average nonscheduled repair took 

versus the sch duligd repair. . . / ; 

\ . ^ We can f-ind out ""'^.e average number of dollars for that repair and cojn- 

'pare„ tbat to scheduled repairs that you would be doing as far as preventive 

maintenance would go. • So you would find out how much it would cost to not hay^ a 
* PM Program. 

, (Next Report): This is an analysis of everything that occurred in the " 
shop by repair type. On the left-hand columr you see all the various repair types 
that we capture. And then we can look at units repaired, how many repair orders 
there were for that category, repair orders per unit. This can give you a break- ' 
down for example, this, subtotal right here for the power plant, jwe had 697 
vehicles in* for repair and 1,200 repair orders, giving us pretty excessive repairs. 
Eight out of ten vehicles had to come back and be fixed for the same thing, which 
keeps them off the street and out of service. This may tell you that your mechanics 
need additional training, because they aren't tuning the vehicle properly so it's 
not getting cov:rect mileage. And then after it still misses it cones back in and 
they do a cdjfiplete tune-up. ■ 

Going across the top we. have the total number of dollars for repairs for 
the different categories: Commerical dollars, parts, labor dollars,nabor hours, 
whether the repairs are scheduled, nonscheduled,' and then the cause of repair also. • 
One of these will be prepar^J monthly, for each one of your garages. 

(The next report): Gives you an analysis of vehicles Assigned to different 
divisions. ^If your fleet is broken down by districts or by the/different schools, we 
can "give you a summary of the cost for each ona of those schooi districts so you can 
come up with the one is the mpst expensive, how nuch to bill yco that district so that 
we don't have to subsidize the operations of the school district with your garage. 
The garage should at least break even. / 

(Next Report): „ This .is a summary of a fairly Tejrrge operation giving the 
same type of totals as the previoas report exc^ipt it lists just one line for each one 
of the various garages. And down at the bottom is a tt^tal for the' entire organiz- 
ation, y/"^^ 'I 

' (Next Report):" This report is a brea^dawn of all the vehicles that this 
client has, plus it's broken down by vehicl^type. Like vehicles. are put into the 
same categories, then you can directly compare the tWo classes to find out if we 
shouldn!t buy a certain type of vehicle anymore becaijse it is too expensive. Those 
are just examples. . f ^ . ^ . 

• '^If .we find out it .is a bad one, why is itjbad? If we look here, we have 



five station wagons accumulating 6,400 miles per month using 532 gallons of fuel 
for that wnth for 12 miles per gallon. There are five units all operating, four 
of which were repaired. So we can compare that with ''this other category, and this 
one is suffering a little bit on fuel economy. This, one right now would be the 
better choice." • • 

(Next Report): , To di^ into this information even further, we take all 
those same class categories and Ijook at every vehicle that's in that category and 
find out -if that class is as good because of one or two vehicles that are 
expectionall^ good or possibly avenlt reporting all of their fuel. , We can go 
straight to this and pick out the Jiigh cost per mile units.- 

So looking further at this report, we have the current period right • . 
through here, maintenance .costs, operating costs, usage per vehicle, miles per gal- 
lon for each one of the vehicles per month. This column right herp is miles per 
quart of ada oil , so you can find out for instance if it is a diesel, and it is 
starting to burn more oil, then you know you are going to have to take some action 
to keep from replacing the whole motor. 

If it is going okay for this particular month, let's ^ind out what hap- 
pened tbeOas} 12 months. So we just look at the same type informatioa provided to 
you for the whole 12 months. And out here we can look at total life costs, and on 
the right cost per mile and cost per engine hour for -the entire life of the vehicle. 

(Next Report) This is a 136 Report. It is an exception>eport that is 
keyed to various parameters that we would set up with you. The vehicle is listed 
with its name. Out to the left is a class code. This is the equipment number and 
number of work orders for the current period and the cost for the work order for 

.J 

the current period. \ 

If you. are interested in finding out if, the vehicle is in the garage more 
^than two' miles a month, or accumulating more than $500 per month, then these would 
be the parameters. If it is in thero three times or $50U whichever, it will pop . 
out and print a line for you and say, "Take a look at this vehicle because.it passed 
the parameters that you set for it." 

For road calls, we have current period and previous two periods. You can 
put parameters in here^so"you can find out whenever you have a vehicle that has 
excessive road calls or exceeds the number of road calls that you think iG 

sufficient in one period. 

Then we move to damage costs. You might want to set that at zero. " If 

there is any kind of damage to the vehicle whati;oever, you may want to know about 

it right away., If there is $1.00 worth of repair, it's going to- print out on the 



sheet. • Moving to accident, V^henever there is any kind of accide.it, you would want 
to know about that so you c'an check.with your'internal system to find out if you, 
had an accident Veport or take necessary actions with the driver. 

From there we would go into preventive maintenance and we have four dif- 
ferent types! The first is lube, and it can be based on months or miles, the same . 
as the auto manufacturers do with their warranty. If a vehicle, should be lubed 
every three months or 3,000 miles, we would- set parameters of 2 and 3,000 miles 
here. Then in the third month you would have a list, just go down this column to 
find"out what vehicles you have to bring in the shop and do a lube on them. If it 
accumulates 3,000 miles, in the first nx)nth then it is going to pop out^for that rea- . 
son. The same for preventive .maintenance A, B and C. Those all can be set independ- 
ently of each other and it will kick out for whichever is the reason,, if it is months 
or usages. A lot of people will use PMC for an annual inspection or something like 

that.- V , ' . 

Out to the right the computer can tell you which. vehicles were down too 
much or too little. Usage is a de»ubte parameter for that one. You can set over- 
usage and under-usage. So if a vehicle is not driven enough it.will pop out and tell 
you "it hasn't been ulsed enough, and again for excessive usage. Tf it exceeds the 
miles you think are too much for a vehicle in. a given period then it will pop out for 
that reason, then you could possibly rotate your fleet. ' ^ 

(Next Report): This 111 report is also geared to parameters and is also 
annually for everything. ^|||||||ps a summary of everything that has happened to each 
vehicle ever since it has been on the Mainstem System. . \^ 

. From here to the left is everything that happened in the current nionth. 
Then it goes to the previous twelve periods and also life information. 

Out at the right here, if it is kicked out for exceeding parameters a star 
ii\Y\ appear, telling you why this particular vehicle popped out. 
i We would also print this for you once a year for all of your fleet. • We're 

not in the business of selling file cabinets. Anri eventually you will want to^throw 
away all of these old repair orders, thousands of them, and, replace them with one 
sheet. Every year we give you .a new sheet so you don't have to save all, the old ones 
• (Next Report):, This report 3-= -,. summary of the entire class. Now, say, if 
this were a" 60-passeriger Intarnationarbus, this, wou-ld -be the. only vehicle of that 
type. So you could look at, this report and find out, ."It is a good thing to have 
this type vehicle, but let's see if we can spec it any better." So we go through 
the various repair times and find the high cost areas so ,we know, "Well, why is that 
a high cost? Is the fuel system always failing?" 



This next report is very good for specing new vehicles that you are 
going to buy. 

This portion of it is a breakdown by the various months of the vehicle 
telling you what the costs were for the fleet as it gets older. Down here we have 
day one whpn the vehicle was new. You can see that the' usage keeps going up, also 
the size of the fleet keeps going up. Here is usage -per gallon, ^usage per quart 
of add oil; number or vehicles,! usage per vehicle, maintenance costs; net costs 
per mile, warranty recovery, anythi.ng you managed to get back from the manufacturer. 

A lot of-the manufactljrers will go-by the information that we provide be- 
cause they know it is good information, and a lot of people will get money back for 
repairs.that they have had to make that should have been covered by a warranty even 
though the warranty had already expired. ^ . 

This column' is downtimes. The first month for these vehicles, it was 70 

i 

and now it is up to 1,879 downtime hours per month for the whole fleet, 

• Out to the right we have "accident" and "capitalization and statutory." 
We like to Ifeep those separate because they cannot really be controlled by the gar- 
age. Capitalization is somethtng .that is required by superiors or is required to - 
put the vehi<-. c in to service, maybe adding lights, radios, something Blong those 
lines. Statutory would be something that's requ.red by law, which "ji'e're all fami- 
liar with! 

(Next Report): Continuing with the 'Same class of vehicles, we break all 
the information down by mileage intervals or usage intervals so that we can find out 
when the vehicle starts to get bad.j Where in its life does that occur? Is it 30 to 
40,000, 40 to 50? Then we also provide it by repair type so we can spec only one 
part of the vehicle a little bit better or we can say, "In tVis vehicle the engine 
should go away at 45,000 miles or 50,000 or a hundred thousand, mil es, something like 
that." ■ ' ^ „ ' ■ \ 

, All of the information across the top is adjustable. -V "'^ ^^^^ *° 
make parameters that are 100 or 200 ,'000 *mi 1 es you can do that. Ork this vehicle, 
the engine is supposed to go at 45,000 miles, you may want to,' sell \t at 40 so , . 
that you can get a better resale from it, or you may want to look at the records and 
possibly find out that you already put the new motor in, so let's hang. onto it for 
another year. / , . ' 

(Next Report): Our inventory is set up so that you can have complete 
leeway of what you want in the inventory. All wi really need in it is the vehicle 
I.D. number, the year, the m^ke and what type of fuel it has. The. vehicle number is 
here, the year, the type of fuel, the manufacturer and what type the vehicle is. 
Everything else is set up for assigning the vehicle to different, divisions or 
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different departments. ' < . 

(Next Report): The next to the last page of the inventory lists all of 
the different classes of veh-icles that you have. Those are broken down so "-that 
they are like vehicles.' For instance, your 60-passenger bus that's an Intern- ; ^ 
ational with the Detroit Allison motor in it, that woQld be a unique class. An- 
oth^ class woii Id have a Cummins motor in it. Thy you could directly compare 
similar vehicles with one exception. They you will find out if you should buy the 
Detroit Allison, or-^get the ones with the Cummins in it. 

(Next Report): This is a summary of what has happened in each one of the 
garage; I know a lot of you don't have that many garages; not many of our clients 
have that maViy garages. Most of our clients work out of one main garage and have 
a fleet of maybe 50. or a hundred units and up. . ' . r,. 

(Next Report): This is a fuel report by fuel site and by type of fuel at 
that location. So it will analyze what your opening inventory was, .what your re- 
ceipts were what you dispersed, and ''hopefully we'll come up, with the same number 
that's on the stick at the end of the month. "None was stolfen." Fuel is getting 
expensive now, so it is worth stealing. It's good to have som^ report that will tell 
you what you should have in the ground,' and then you have our other reports that will 
tell you which vehicles are using the fuel arid at what rate. 

(Next Report): This is a leasing billing report so that you can bill var-^ 
ious operating divisions for equipment that you leased to them. -This would be valu- 
able in^-a stituation where, say, the garage owns* all of the fleet and Teases it to 
the operating' division. 

We have billing reports that range from-even more sophisticated than this 
that would have, so much per mile or. a base rate like a rental car, so much per day 
plus so much per mile, and maybe even give you the first hundred miles free plus you 
can bill divisions for the accident and damage, all. the way down to the simple ones 
that will tell you what happened for that. division and give you a total number so 
that you can bill them for the repairs that have occurred. 

(Next Report): This is a summary of the cost of ownership, listing each . 
one of the vehicles, usage, maintenance cost, operating costs, cents per mile for 
operatijig the vehicle, depreciation, license, tax, and totalcost. You can see 
again that we add in accident cost at the end because again it is not controllable 
by the garage; 

To look at the input that we need to generate all of these reports. 'The 
one at the bottom here is an indirect labor sheet, the means for you to supply the 
indirect labor to us. The one above is one of the many ways we can capture f ugi . 
It is similar to a gas station credit card, arid its ^machine except it doesn't ffecord 



dollars, it records gallons of fuel and quarts; of oil. -We can also p^ck this up 
from a log sh'eet. If you have an automated gas system we 'could possibly capture 

fuel from it. . • 

/ (Next slide): Lastly, this is Oi copy of our repair work. The top sec- 
tion, here is imprinted with an imprinter, which also prints the vehicle name. 

' Here you select the class of repair, whether "it is scheduled, nonscheduled 
or' road. call. In the next section is a list of the causes, normal wear and tear, 
warrantly, damage, acci^ients, and then combination class/cause repairs would b6 
capitalization and statutory. 

When the vehicle comes in the repair order is stamped. Two of these boxes 
are. checked by the service-writer, or the foreman. If you have any outside repairs, 
you. can put totals here, or you can submit it to us later if it takes a while to get 
an invoice for reparis'. There is also a space for out-of-service time and back-to- 
service time and then a space for downtime. It is one of the preventive maintenance 
repairs, you can insert the mileage. This also' satisfies the previous reports that 
we saw that had mileage intervals for PM Programs. . 

Down on the left-hand side is hours and minutes of repair and repair types 
which are taken from the right-h?nd side of the repair order. And then there's a 
space here for parts used in the repair, and those are also listed by repair type. 
We aren't looking for all the part numbers or anything like that. All we need is 
total dollar amount. • • 

<l*ien the vehicle comes in you write the problem here, and there's a space 
for a mechanic to write ..in what he did to the vehicle. All of our repair orders 
line up with the vehicle history jack so you can make a Tittle "X" to find out 
during the month if you are repairing the same thing twice- to the" same vehicle, if 
you happep to make that repair before^our nex.t set of reports come but. 

A lot of people do not have any type of management information system, 
t^leets are expensiv^ enough now that you have to have something, whether it be ours, 
something you invent, yoursel f or' if you get some help from a university to invent 
one. Some of bur competition have good systems that have bedn copied from ours,, : 
They have to be good, they are' about the same as -ours. However, they do not have 
a fleet advisor. That's what makes us unique. Our advisor becomes a part of, your 
team to come in and read the reports with you. You don't have to spend a lot of 
time digging through them. He* will also train you so that you can dig through 
them, and you can just give him a call on the phone at anytime. 

■ We have fleet advisors all over the country so there would be no problem 
in servicing you at any location. Most of our clients are called on once per month 
or every six weeks, something like that. You never end seeing him. 
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j-^re there any questions about Mainstem' or about any management information ; 

systems?/ - ' 

/ It's kind of tough to make decisions about yo^k fleet without some type of 
input. We think we have a pretty good system. A lot of p^ple have some pretty good 
systems. A lot of people have some pretty good systems that are available to help 
you make these decisions. It's pretty difficult to pick between the two bottom lines 
if you don't know what they are. 

We can summarize for. you what it will cost to 'not have a brake lathe. If 
you buy the brake latha, how soon will it be paid for? The same thing for a scope, 
ilike an analysis scopfe. 

Normally we save you money through cost avoidance and helping you to pick 
the. best way to spend the money you have. We also help with elimination of repet-- 
itive repairs to the fleet, whether it be more shop equipment, better work. in your 
garage, better mechanic training, or better specing of the fleet itself. 

When you go to retire a fleet the reports will tell you which vehicles to 
retire, you don't have to make a quess! It' s not necessarily the oldest vehicle 
that should be replaceci. . Very possibly one that ',s only two years old could be the 
real, "lemon" and is the one that should be retired. 

Some people that are in tile business of leasing equipment to some of the 
big manufacturers use our system to. assist the manufacturer in buying out of leases 
for vehicles that are newer and in fixing up the old ones because they are' cheaper to 
operate. 

MR. MYATT: Can you tailor that to specific area, or do you have to get' 
the whole shot? 

MR. RANKIN: The reports that I have shown you are the basic report package 
that we have. Al together ^there are 65 or 70 different reports, and each one of them 
is in a different format. There are different formats, of the same reports so that 
you can select the ones that are best suited ta your needs. You don't have to take 
a cut-and-dried fixed or canned package; we're not in that kind of business. We 
can't tell you how to do business. We have to supply a report that is in a usable 
format with the kind of information that you require. 

We have an advanced system, also' that was mentioned, that is a complete- 
on-line system that gives you instant access through CRT terminals. You just walk" 
up to the box,", ask it a question, and it gives you the answer. Not only does it give 
you all of this same type of information on the '.i^eet, but it gives you information 
daily, plus the complete parts control inventory' system will tell you where to buy 
the parts, who you are waiting on parts from, what parts were back ordered, what you 
received in parts, and if the vendor can't supply it to you, who is your alternate 



supply source. It will tell you what bin to go to to get the part; it will do just 
about everything except bolt it on. It will tell you who bolts on the. parts good^' 
and who does a bad job of it. It will tell you who is walking around drinking 
coffee and smoking cigarettes when they should be tuning up the vehicle. So it 
touches on the employees, the parts and the vehicles. 

MR. DOERR: John, is there a threshold in the number of vehicles where 
this becomes moi;^ economical? 

. MR. RANKIN: It will pay for 'itself no matter if you do operate a small 
fleet. Our smallest fleet is 49 units. ' 

If you have 25 or 50 vehicles minimum, the system will more than pay for 
itself. Our largest customer, I think, is 13,500 units. 

There are a lot of different reasons why clients want the information. . 
Some people just want to say, "Yes, I have got a system. It is setting over there 
in the corner." - They*are the ones that don*t save any money with it. Some others 
use us only so they can have a complete inventory of their fleet. I tallfed to a 
city last month that doesn't even know how many vehicles they have. They have been 
able to pin it down to, 7, 000 plus or minus 1,000. 

Any municipality or public organization has, I guess, a renewed awareness 
of accountability, and has to be able to account for everything. 

We give you the ability to account for anything and everything and only 
require a very simple method of just giving you a-repair order and a fuel ticket. 



MR. DOERR:' Today, our first presentation will bfe, given by Larry 
Louderback of the Michigan Department of Education. ' \ 

■~ MR. LOUDERBACK: In the State of Michigan, 'we legislate the requirements 
of school bus driver education. However, at this time, we are working on a Federal, 
project to modify those le^l^ti^ requirements. In the State of Michigan, the; 
school bus driver is required to attend safety education classes for twelye hours 
during each two-year period. It is a common practrce for local school districts to 
direct the bus driver to attend a six-hour safety education program once each year. 
We suggest that any states considering legislating school bus driver education _ 
2kDproach a mandated school bus driver program with caution. The material which is 
available for the bus driver is actually at a minimum. Unless care is taken in 
writing the law, the material, becomes repetitious to the drivers year after year. 

It is-recommended that the beginning drivers bp given a lengthly.and in- 
depth safety driver education program, however. ^ Experienced drivers receive a re- 
fresher course. Currently, we are Working with a federal grant and we are in our 
third year of developing a modified type of driver education program. We are test- 
ing a new program-for beginning bus drivers and a program of in-service training 
for experienced bus drivers through the intermediate school districts. In Michigan, 
the intermediate school district is like a county office. There are 83 counties in 
Michigan and. we have 53 intermediate districts; some cover more than one county. 
There are u^jially transportation persons in the intermediate school district to^ 
assist the Department of Education. When presenting a full scale program, the 
Department of Education does not work with each of the local school districts, but 
through the intermediate school districts. 

The Department of Education is really looking at overall energy conserv- 
ation. We feel'if every person does his/her >^rt, we can improve energy conserv- 
ation.' I'm talking about everyone in the country, not just Michigan and school ^ 
bus fleets. Up'until last August, many of the school districts were probably doing 
little or Nothing about energy conservation. The Department of Education sent a 
letter to the school districts suggesting some of the things tha't they could do to 
conserve energy.- We know that they were aware of the. energy crisis, but until re- 
cently they. didn't really thing .they would be running out of fuel. We had one 
school district that wa*s g4ng to be 3,500 gallons of gasoline short to complete the 
•school year and yesterday. Dr. O'Leary found two school districts in the Upper Penin- 
sula. that were already out of fuel. However, they were dry because the distributor 
was unable to obtain fuel from his source. The letter we sent out suggested that 
.there be bus .route modifications and that the children walk a little farther, It was 
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also suggested that. there be a reduction of the field trips and control of the 
operation or idling time of the vehicles. The school boards seemed to be in favor 
of this and .we have recommended that they reduce the number of bus stops. In 
Michigan, we reimburse the school districts for transportation of pupils who live 
orie awd^one-half miles or more from the school which they are eligi^ble to^ attend. We 
don't prohibit the school districts from transporting pupils who live closer, but the 
schpol districts 'aren't reimbursed , for that expense. ^ 

Where ^transportation is provided, we expect elementary children to walk up 
to a ha^lf mile to a bus stop and secondary children are expected to walk up to a mile 
to the bus stop. Where the school districts modified bus routes, they were success- 
ful in reducing the number of buses in their fleet because they weren't drivinq the 
miles and pupils were walking farther to the bus stop. In many cases, the parents^ 
were beginning to realize that there are very few state laws that effect transporta- 
tion and 'that' the local school districts have authority in . planning bus routes. We 
made up a package of the school code laws which affect transportation and we make it 
a practice to send it to parents who have questions. It is a very -descriptive. school 
code and states that children will have to walk a mile^and one-half to school orwalk^ 
a half mile to a bus stop for elementary children or one mile to a bus stop for 
secondary children. I would guess, right now, that ninety-nine percent of the school 
districts provide door-to-door transportation for kindergarten children. I think it 
is a worthwhile expenditure even thougi; we don't reimburse for the pupils who live 
closer than 1 1/2 miles to the school :which they are eligible to attend. We are 
getting some cooperation in the conservation program where parents allow it.' We are 
getting some flak from some parents because of the reduced number of bus srtops. Some 
of the bus routes ars being changed back after they are modified -because of local 
political pressure. . 

We are having a hard sell with bus -drivers and energy conservation; asking 
them to turn the bus off when they arrive at a school or loadirig zone a few minutes 
before school is out. We have seen as many as thirty-five bu:ses idling and drivers 
not in the bus. We are not only aal king about winter weather, but warmer weather also. 
I am on the Voad quite a bit and when I see a school bus. running v/hile it is parked 
at a loading zone, I will ask the drivers why the bus is running. I was in oneto 
school district recently and there were twenty-seven buses in front of a school build- 
ing sitting there idling. Two buses had their motors shut off. I went up to the 
drivers and asked why they had their motqrs shut off and in' one case one of the child-- 
ren on the bus yelled out "We have the engine shut off because it saves gas." One 
of the other drivers said "Nobody told me -not to shut it off ," and another driver said 
her supervisor told heir not to shut it off, 
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; I quess I always thing about gasoline when we talk about energy con- 

servation and we also know that Repairing of parts, motor parts and replacement 
parts are all energy consuming activities. It takes energy to make oarts. I 
quess when I think about conservation, I mostly think about conserving gasoline. 
I read the national ,, average on fuel consumption on school buses was 7.6 miles per . 
gallon. -in'mchigan ou/consumptiin runs about 5% mile' per gallon across the state. 
I say that with a little hesitancy. \ We have some school districts, that keep records 
of fuel consumption and then we have\ some school districts that have no records,. We 
also have drivers- that don't keep records of fuel even though the school district 

attempts to keep records. \ \' : 

■ . I have found in school districts that many drivers don't start the engines 
on their school buses in the morning; the machan^ics go out to start the buSes. .We 
have found that when some drivers actually start the buses they go in to tJ^e garage 
V about 20 minutes for a coffee break and let the, buseswarm up. I always felt 
th\t if a -mechanic 'went out to warm up a fleet of buses, it -Would take him one min- 
ute\o get in the bus, start the bus and get it toVun,' and., then go to the next bus. 
So, ifyou had^ fleet of 25 buses the first bus'woyld be running 25 minutes before 
you. got\aak to it. I was in a school district last week and one of the mechanics 
assured me.that it took two and a half minutes tt start his'buses. . He has a^ 25 bus, 
fleet- and h'e.has timed it and it took him an average of two and a half minutes to 
get the complete >1 eet started. We e^tiinated it':cost'$55 ^very morning. to go out • 

and start those\^buses. 

' - We didiV little research and found that a school bus which was started on 
a cold morning, chbkfe pulled out. turn on all 'accessories, we can consume a gallon^^ 
a? gasoline' iri nineteen minutes when idling. On a warmer morning when a choke isn't 
used and we don't tur^Kon any accessories we can make.a gallon of gas last up to an 
hbur and two minutes wh\ idling. A five minute warm up period is sufficient on 
some of the coldest Michigan days. , If a. driver starts the bus and runs it for five 
minutes and during that t.in^e make a pre- trip inspection;. we figure a savings, .f two 
thirds -of the~gasoline normally consumed by starting it rand letting it run twenty 
minutes. On a warm day, 20 deWes, idling about two or .three minutes", we can save 



up to eighty percent of the fue\at starting time. We have 13,000 buses in the 
State of Michigan ^nd iMO.'OOO bWs warm up for 20 minutes we .burn 10,000 gallun. 
of gasoline before we aet out of th^e parking lot and haven't, performed any service. 

If you, save two thirds of t^iat (6,000 gallons) at 80i a gallon, you will 
save $4,800 a'^day. We are pushing e^s Wd as we can for controlled idling time and 



we've convinced a number of school districts to try. I know.that Norm Smith, the 
transportation supervisor;, at South Lyons, has a program for idling timeand his 
school shows a fuel savings. The Lansing Public Scnools have begun a controlled 
idling time program and expect good results. A controlled idling time program is 
something that they 'do not want to volunteer to begin. They seem to be waiting 
to be told , to begin. Many adm-inistrators'- are reluctant to begin prografhs which. 
. reqair? a driver to do something or to not do something due to union contract ^ 
i,mpli cations. Drivers must be j"ust as interested in conservat^ion as the adminis- 
trators if we are to cope with our' fuel problem. «. , 

Let's talk about^gasol ine conservartion and the 'automobile, that' stops for 
the school bus to loa,d and unload pupils every morning and every afternoon. A 
ft/arm automobile engine will burn a half ounce of gasoline during a 20 second school 
bus stop. We feel that it takes an-average.,of 20 seconds of stopped time at eeich 
school bus stop. In Michigan we_are;mak^"ng 400,000 bus s^ops two times a day; that 
800,pao stops each day and -140 mi 11 ion. bu!s stops during the 180 day school year. 

If only one auto stopped for'the school bus at each school bus stop, the 
autos wouTd burn 4.5 ijiillion gallons of gasol ine„ each year. Added to "that is the 
extra fuel that is burned when the'clriver drive.s away at. a high speed tb passs the 
bus to '^v^m i'rom having to stop behind the bus at the ne)^ stop. . 
. • . In Michigan we have many high traffic volume highways and on these high- 
ways the pupils are usually, delivered on>'each side of the road to keep |the children 
from having to cross the road. ' The result is actual ly that we stop the traffi-C/from 
both directions and the children do not cros.s^ Then we turn around and go^doWn the 
road in the opposite direc_t^ the traffic 1n both directfohst again and ' 

aglain no children cross the road. , | 

On s'ome rural roads we stop to unload the pupil and stop the traffic and 
the pupil walks across in front of the-tjus. /The bus leaves, the traffic proceeds, 
then the pupil goes back across the road to the mail box, turns around and crosses 
a third time to go *a the house. Then he gets in the house and his mother wants 
him to go to the store and so. he gets on his bike and goes down the- road into town. 
Is it time to take another look at the school bus stop law and loading and unloading 
pupils? . . ' I 

Have you looked at the safety refcord lately? Nationwide for 1977-78 fi?ty 
four children were killed in bu^s accidents. Twenty-three of them were killed when 
the motorist^passed the^stopped school jbus in one direction or another. Thirty-one 
were killed when the school bus ran over the child.. Are we Veal ly providing safe 
crossings or ^re we leading the cliildren around in front of the bus so they can get 



•'riin over? It is like Russian Roulette! ..■ - . 

We -talk 'about safety, accident prevention, and energy conservation. Let's 
do something positive atrout it! The Department of -Education has been locfking at 
the safety aspect .of the^sc^ool bus, stop law and we realize it isn't energy efficient 
and if this were= a safety- presentatipn we would be talking about accident prevention • 
with- the side effects of conservation. Since- this is a conservation presentationv 
maybe" we ough;t to talk about energy^ CQtiservatidn w.ith.:the side effects of accident 
Rrevention arid life saving.* ' , .. ' , • 

We have talked to people at the school district 'about athletic trips, 

. ffeld trips^and increasing the walking -distance "and still face parents and polities'. 

I think I mentioned last night Lansing Public Schools Ve running Over 3,000 fields 

irips every^ide^r, 'burning up-fuel. Unless the Department of Education 'and super- ; 

'intendents. go out on the.bys lots and hold the drivers' hands we are not getting the 

idling time control we; need. 

We^ave to do something positive. At first glance, it may not be too 

acceptabl^'to the general .iDublic; but I think after you think about it it makes 
reasonable sense; We 'ar^^talkinf about modifyingthe school bus stop law arid^not 
requiring the^motorist ,^o-6top for a school bus. Vie're talking about loading zones 
and we're tafkins abbu/ teaching chilcjren about pedfestrian safety. I think the / 
federal government has recognized* that there is a problem with visibility in the \^ 

school bu^ also. ^ ' 

I understand that the "federal government has a visibility test procedure 

going o/i now. I don't know a lot about it, but it includes a drum with various 
gradations on it set in front of the bus. driver who has to see certain gradations . 
and determine visiWlity distance. ; 

The f,ederal government is talking about a new design which may eliminate 
the 'conventional school bus. We may be- using a transit type school bus with glass 
"domes" where the drivers can see all around the front of the vehicles. They are 
trying to prevent accidents where buses run over children and with some other type 
of design the drive/ can "wan" the children so they don't run out in front of 
traffic." This means increased costs of new design in school buses. 

If you take your chi.ld to a movie you don't stop traffic to let the child 

go across the street. They go to the corner. If they ride a city bus, they get ' ' 

off , on the corner ^and go across. with the light. 

/ . Some Indian -Trails and- Greyhound type buses have to stop on the highway 

"in /rural areas and people learn^tt) be pedestrians and take the attitude of protecting 
theiDSelves.. I think maybe we should be teaching our children pedestrain' safety. : 



^- Ue are almost to the point of saying maybe we^hould go to "nd^ flashing 

lights" on school buses. . One thing'^ brought up last night was community busing.- if 
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.we go. to community busing in the yearis to come what kind of bus will we ustf? What 
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color will it be? Probably not a black and yellow school bus and probably not with 
flashing lights. - There will be different regulations governing it. We will have 
to educate ..the children to be pedestrains-. 

- ' We are getting to the point like safety folks say, "You can't rely on 

• the other guy." That is what we are doing \in school busing, relying on the, other 
guy to stop, and thafis what is killing our^ children. i 

Our proposals are still within the\^ocal school bus section of the 
Department of ^Education and we haven't' made any formal proposals to the state board. 
We feel stopping the other vehicles, for the scfiool bus may. no longer be the best ^ 
way to protect our children. ^ ' 

We know that it ist not energy efficient if it is cos[ting the public 4.5 
million gallons of gasoline, each year.. -. c 

^ We'are attempting not to let the child walk in front of the bus an'd' not 

^ive the' child a false sense of securitjy/^that the driver Won't run ovei? the child 
with the bus or. a^ motorist v(/on't kill the child in the middle of the street. 

Let's talk about alternate fuel to save gasoline energy. From our reports^ 
the diese'i buses are supposedly getftin^'ten miles to a gallon. . I don't know if it 
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is regula^r runs or field trips'. o ^ 

^ We find the cost is about $3,000 more over conventional type of school 
buses, ^t one time, before gasoline costs went up, diesel was great. You could 
buy tliesel fuel for much less'and the economy was greater. ... 

[' Now with diesel ypu h^e "to depend solely on the economics of efficiency. 
In Michigan we ara reimbursing/ 75% of the cost of 'the vehicle to the local schools 
over a seven year- period. We haven't made any modifications to that reimbursement 
law cover the added expense and supposedly added life expectance of the dieseT, 

engine. Maybe we should be reimbursing for nine or ten years for that diesel cind 
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maybe something similar with transits. You can buy a conventional bus for about 
$25,00d. We amortize that over a seven year pejriod and go out and buy a $40,000 
transit bus, which is amortized also, in seven years. . ^ , 

In some cases, the school districts are selling them of f at the end of 
the seven years, feel ing that that's the end of the life expectancy and don't take 
into consideration the possibili«ty it might gp farther withaut major repairs. 

» .If all of the records are correct there is definitely a fuel saving by 
going to' diesel engines. You will have to weigh that against 'additional cost and 
passenger capacity involved. ' 



,• We have just gotten into the alternate fuel d^f propane and we are very 
interested in that. ' Propane is a dangerous word and e'vferybody fs scared to death 
of it. In doing a little research, I think you will ^fiid the vol at 11 ity of propane 
is projjably less dangerous than that of gasoline. It wijll vapor,i^e almost _ 
immediately, pf course, no vandalism. . ' , ' 

' In .comparison, to -87 octane gasoline, .propane "is more than 110 octane.' 
You pick up only a little extra mileage in a propane bus. The real savings is in 
low .engine conversion cost, reduced maintenance costs and low fuel cost. 

■- So farfionly two buses have converted to propane. We have almost 1,000 
carburetors, comnitted from manufacturers. Carburetion is almost impossible to get. 
The manufadturer has not increased production to meet the' demand. We are now 
working on the fleet in Charlevoix and Mr. . Randall here is the first to use pro- 
pane with two school buses. He is very happy with it. ' 

- We find we can convert a school bus safely and economically. A school 
bus can be converted for about $1 ,000. 

I think when the buses were converted at Lincoln the propane was Hi and 
the other day was m a^ gallon. If you are comparing with regular gasol^neHo 
diesel fuel, it is less than twice the mileage at the same cost. In a diesel 
conversion when you sell a school bus you have sold the diesel engine and have to 
pay $3,000 for another diesel engine, but a $1,000 conversioryfor the propane set; 
you take it off your old bus and put it on the new schoo^tfs, the only cost is- 
1 abor. 

If everything stays the same, we will be able to take that carburetor 
off and maybe with an adaptor from a four barrel manifold to a two barrel manifold 
be able to put ^that same propane carburetor on our new school bus. 

Maintenance of a propane carburetor is very simple. There are fewer . 
moving pa.rts in a propane carburetor and the. cost of maintenance is inexpensive. ^ 

We don't want school districts making their own propane conversions. We 
don't want school buses operating on propane unless we have inspected them., When 
we are dealing :^ith school bus propane conversions we want to be sure those people 
who are making, the conversions know what they are doing. 

It may become commonplace later on but right not we are still treading a 
little softly. I th'ink it will be quite a money saver for us. 

We are not having any. tank conversion problem. We are taking the gas . 
tank off and taking off the guard and installing the propane tank immpdiatelv^ 
behind the step well. It's higher than the bottom of the step well. We are going 
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from about a 20 gauge gasoline tank to about a 3/16" propane^tank and all of 
the valve and fuel line outlets and vent outlets are safety checked with excess 
flow valves all mounted on top of the tank-;: 

. Question: During your investigation of this did you or anybody ever 
contact the Chicago TransitsAuthority? They had about 300 propanes -in late fifties 
- or early sixties and' ultimately converted them to diesel. I. don' t know why. I 
also heard the reason they converted was because'of an explosion problem. Has any- 
body .tried to document this? 

KR. -LOUDERBAeK: No / 

(Comment): It might be interesting to try and contact them to see what 
their experience has been. L think before converting to propane that we better 
check with somebody who operated and converted the 300 propane vehicles;. Certainly 
we should take that into consideration. 

MR. LOUDERBACK: We are aware that there were propane problems and peo- 
"^-^ple also got away from it because of cost involved. , At that time diesel was so 

much leTr~aFd gasoline so much less. We found that between the fifties and sixties 
conversion there-has been a change in components.. The carburetor is the same but 
the operation, of the electric, pr'^ner for cold weather starting has improved and 
valving and pressure 1 ines are improved tremendousHy. 

You havei a couple of other things to look at iri straight propane con- 
version. One is the engine oiT change conservation. One oil change a year rather 
than several times^, You are reducing the consumption of oil plus the cost of lab . 
it takes ta.,do this^^^ You are talking about increasing the Tife^of the engine by 
four times. If al T of t;'hese things are true, propane could be a good conversion, 
good alternate fuel for us. . 

We had an o^fer from a corporation to go to a natural gas conversion, 
but the compressor pun^ped only vapors and tanks would be numerous to, obtain much 
range. It is an alternate fuel and I understand that some municipal vehicles are 
going'to natural gas conversion. For some it is an overnight fill and you liava to 
' have four or five tanksi in ./(he vehTcTe and you might have to set on the compressor 
overnight. There are some/ drawbacks. 

I think v/e wijll/have to get into some new thinking if we are going to 
continue fleet bus operation. . 

\^ When Bill Myatt from Detroit Diesel Allison was talking last night about 

automatic transmissions;, I heard some of you talking about breakdowns and having 
difficulty getting servlice or rebuilt units. 

• We weren't e)jperiencing too many breakdowns or parts availability pro- 
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blems, but we were experiencing cost problems. ^ 

Improper diagnosis and sending a good transTrnission in for exchange for 
a rebuilt unit were, problems. 

We, now havellan automatic transmission rebuilding training program for 
bus mechanics which w'e developed through a mobile training .unit provided by Ferris 
State College., Ferris teaches total overhaul and we expect to accomplish proper 
diagnosis, and troubleshooting. We feel, certain that we will reduce replacement 
costs through proper dia^inosis. . . 

We get into the mechanics training program in 1975 with Ferris State ■ 
^College when we discovered /the inefficiences of school bus repair and maintenance- • 
For example, .alternators cost $149 each in 1975 fo^^ rebuilt units. It didn't take 
long to realize that diagnosis and trouble shooting an alternator was almost non- 
existent. Over six hundred mechanics went ^through a-16 hour alternator rebuilding 
classesvin the last 4 years. We estimate that each school bus receives a new or 
rebuilt alternator at least once during its seven year service. In Michigan that 
amounts to 1,950 alternators a year at $149 each. An alternator can be totally re- 
built for about $30 and one hour labor. A cost savings of $119 per alternator if 
you do it yourself which results in a total statewide cost saving of over $200,000 

per year. \ 

The same savings is true with any repair where proper diagnosis is basic 

to solving the problem. , ' ^ 

^We are into alternators, carburetors, transmissions and doing a scientific 
diagnosiis program. We do an electronic tune up program^and we talk about batteries 
in this program. You would be surprised at the number of^mechanics who don't know 
how to check a battery with a hydrometer. " ' \ 

We are getting deep into the mechanic training progr;am and we have made a 
tremendous saving. - We built 25 or 30 bus garages over the last\(ive years. 

In this state we have a state police annual, inspection. ^Where I stand, I 
say every bys is going to be. 100%. All lights have to work and everything has to 

work. ^ 

The state police inspection is not just brakes, lights, tires ^nd gla^ss. 
Our state police check it annually and check the first aid kit and everything that\^ 
falls under the safety rules for the Department of Education. They have to meet 
all requirements of the federal government and all the requirements of the vehicle, 
code. 

I This is a manual we publish and has everything to do with the state police 
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inspection. In Michigan if you have a '75 school bus, they fook for some things, 
and for different'things in 1972 school bus or 197ff school bus. 

Our inspectors pull the wheel measure the brake drum thickness and many 
other things. All of our inspectors have been through a training, program. 

We began a few years ago with state police inspectors, patrolmen who' 
-were good on law enforcement and could write you a speeding ticl<;et in a minute, 
but didn't know a thir.g about school buses. 

We di^d some training and they were making goiod inspections. We" recognized 
there was a point where the mechanics were fooling them in inspections. We went 
out and hired fifteen civilian mechanics, put them in the state police department ^ 
and these inspectors are required to be certified mechanics. . . 

They have knowledge of the equipment. Our inspectors have come a long 
way. We expect a seven year old bus to be andrlpok as good as a new one. With 
good brakes, no holes in the f\oor,. tires in good condition, gauges, brake linings, 
exhaust, valves, hoses and everything. 

We in Michigan feel that, we have come a long way from the horse drawn 
school hack and feel 'that we administer very progressive thinking in school bus 
safety, maintenance and-energy conservation. 

c 
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MR. DOERR: Our next presentation will 'be by Mr. Bill Sulak.- He is 
from the U.S. Department of 'Transportation and represents a joint venture with, 
the- Department of Transportation, the Department of Energy, and Environmental 
Protection Agency called the Voluntary Truck and Bus Fuel Economy Program. 
^ I am pleased to say that the State of [*1ichi'gan is proposing to partici- 
pate in the Voluntary Truck and Bus Fuel Economy Program in the coming year. It 
is very Worthwhile. w , . • . 

I am very grateful that Bill, took time out to come down from Washington 

and give us his presentation. ^ 

MR.. SULAK: Thankyou very much. I would like to start out with the two 
biggest lies in the world, ^the federal bureaucrat who says, "I'm here to help you" 
and the pupil transportation supervisor who says, "I'm glad, to see you. ■' Well, I'm 
here to help you. ' 

I would like to say a little abqut the Voluntary Truck and Bus Fuel 
Economy Program. After 1975 when the Conservation Act was passed by Congress, the 
Department of Energy, Department of Transportation, and Environmental Protection 
Agency wanted'to examine the full/gamut of fuel conservation. One of the important 
points for the commerciaT segment of industry Was that fuel economy could best be 
obtained by voluntary means, as opposed to regulations. Thus was born the Volutary 
Truck aim Bus Fuel Economy Program that I am part of. 

We have 240 members. from manufacturers, owner operators, trade assoeia- . 
tionsi some bus companies, and all the major manufacturers. Unfortunately, we 
haven't been able to get our own people into it from the government other than our 
three organ iza\t ions. ^ 

I guess the reason we were interested in school bus fuel economy is that 
buses have a high visibility. Also, I think kids, as mentioned in one of the talks 
here, are quite aware of the school using conservation methods in school buses. 
They pick up things like this. If they see adults practicing it, it spills over 
into the community. A lot of it is going out and publicizing to local PTA's and . 
school boards what you as supervisors in transportation \are doing to conserve fuel. 

Therefore, we developed five booklets on saving school bus fuel. They 
are written in terms so that you can go out and hand them out not only to your 
drivers, but the community as well and possibly get your students involved in this 
type of program. 

We also came out with "Encouraging School Transportation Effective Energy 
Management". We call it ESTEEM. This book is primarily aimed at the transportation 
supervisor to aid hie in determining areas you want to look at in :school buses when, 
you are determining how to save fuel. It explains some of these areas for you and 



also shows how «to go about it in terms of keeping good data 'records and also . 
using, the fuel with the greatest cost payback, using simple basic business manage- . 
ment application in figuring out your payback for some of these device? that you . 
want to put into your bus system. How can you justify paying $4,000 for a diesel 
engine in terms of payback and how can you go to the State and ask to extend re- 
imbursement in the area of seven or five years and make it twenty years? You have 
•to have facts, and more important you have to go to a school board and talk to 
them as well. Sometimes they are hot easily convinced. - - 

I don't need to say that you are saving money, for exaijiple, if you are 
operating 10,000 miles a year and get six miles a gallon and spending $1100 for 
fuel. This is based on '73-^' 74 economics, of course'. Now, when you are paying 
$1 a gallon that increases to $1700 a year for fuel. If you are getting eight ^/ 
miles per gallon, you can save $417 per vehicle per year. That is quite a substantial 
savings. 

I 'think that you not only went to save fuel, but you want to look good 
in the community and be a cpmmunity leader. Toot your horn about sa-ving the tax- 
payers money. Not only is government drawn on the carpet for wasting taxpayer j 
money, but the board is called on the carpet for -spending taxpayer money. Put the/ 
money/ to better use by purchasing equipment and training people. 

I have found that a lot of school boards are willing to pay for a good 
transportation supervisor,, but not willing to put out money for good mechanics.' 
Consequently, when a-lot of mechanics become trained, they will go^to private / 
industry. / 

You can use fuel economy as a training aid. Bring students in, let them 
look at the problems and have them- come up with solutions in saving fuel. Implement 
"some of their ideas. It is a training and-teaching experience alTthe way around. 

I think one of the things we found in the voluntary program in heavy 
trucks for fuel conservation is you can't go right across the board and apply regu- 
lations. They are too diverse in operation, and^ I think the same thing about school 
buses. There are similarities, - but your operation may be different than the next . 
one,, and operate on dirt roads rather than paved roads and have a bigger budget 
than the other school districts. . ^ 

I can't overstress the Importance of keeping records to identify main- 
tenance care to the chasis, body, and transmission^. How much fuel you can account for, 
gasoline versus diesel, and also maybe bigger buses versus smaller buses versus 
different routes. ' You need records for these. This is the kind of data you need 
wheri you go in and justify spending money. I think these records will help determine 
.if you need a big bus or small bus for sonje of your operations. There is a tendency , 
in some of the school districts to go ahead and buy large buses,. when in some cases 
thviy may not need that big a bus. ' , ' " . . 



Also, look at the .possibility of .smaller engines. Many sold are too ^ 
large. Sit down and figure it out. I think a lot of manufacturers now have a 
computer program to go into the'district and help set.up what kind of operation 
your buses perform everyday. You can then determine the correct type of bus for 
your area. \ > 

The bigger the engine, the more fuel wasted, and if you don't needit 
consider going to a smaller one. The same thing, with the rear axle. You may not 
need a .higher ratio. These are some of the areas you want to have some knowledge 
of. You may want to consider automatic transmissions. Some school districts have 
* ^seen a fifty percent increase in fuel economy with automatic transmission coupled 
with diesel. 

' - You have to impress your drivers with the importance of tune-up. You 
have one plug misfirincj in a V8 enginer and you can use up to seventy percent more 
fuei than you need to. Maybe at a lower speed, it would be a lower pe;:cent, but it 
is still ^Ipss of fuel that- you may be able to save. 

Radial tires increase economy over six percent.. Radial tires are sus- 
ceptible to scuffing, however. That may be a problem. Fan clutches give almost 
six percent fuel saving. 

How do we use fuel economy measures in terms>of the community? We insti- 
tuted one of these programs in the Maryland area, and one of the "questions that 
came up was, "How do you know this will work?" 1 don't know that it works, but it 
seems pretty feasible, especially now with the cost of fuel the way it is. We are 
trying to sell this program by going into the community. 

You are under the gun in conserving costs. You take the qffensive and 
tell about your campaign to save fuel and give the public the results of the tips 
you have found and it will carry over to the people in the community in terms of 
saving gasoline and rubber. 

Involve your drivers and make it a contest. Train them and then watch them 
go with your guidance. , You want to involVe people in PTA meetings and have drivers 
come in and tell how they save fuel and what steps they take. Let them know what you 
are doing. 

You need the most favorable routing, but you have parent complaints. A 
lot of people will keep their kids in the house until the last minute and when the 
bus gets there then they run out. That takes idling time. You can't always explain 
that to a parent. 

Fuel conservation depends on both equipment and people. You can have the 
best equipment in town, but if people won't use it correctly, you are in trouble. 
You have to have everybody take part. 

What works on your buses wfll probably work on cars also. The effective- 
ness of yoiir program, if well, publicized, will spill over to the private cars 



operated by school system employees', students, and their^ pareiits. 

Take credit for being a leader in your community - saving scarce re- 
: sources and saving the community money. Publicize your program! Use fuel, 
economy as a school science project.. Keep an open ^ind. ^ Be willing to try new 
ideas." The publicity and interest developed by community ^participation will be 
to your benefit and you might find just the combination needed for greater fuel 
savings.. ' ^ \ 

One of the main objectives is to set-up particular sets of standards for 
fuel economy. Everybody can apply their vehicle needs to tli^is in order to partici- 
pate in this particular operation. \^ ^ 

' One of the tests we have developed is a Type I test procedure on SAE 
recormiendations. It compares easily installed equipment such\ as; van clutches, 
radial tires, and other items. You can guage one vehicle with and withqut equip- 
ment in terms of percent of fuel efficiency and learn if you have something that 
works. That ts one of the things with the advent of fuel economy devices'. 'You 
can't believe the amount of devites on the market, but when you ask people to 
submit their produce to. this test, that amount dim,inishes. 

We are developing a Type II test for harder to change components; engine^ 
rear guard Tiner, and transmission. -It will take a test vehiclelwith an old type 
engine., run it down the road, and after ascertain amount of time,; bring it back, 
change the engine and run it put again with the comparable vehicle/ Then you can 
determine the particular percent of fuel savings based on that component. 

We use the control vehicle to be able to see the operatibn of the same 
type of vehicle by changing the engine or transmission. This may take more than 
two or three days with changes of ^weather and conditions. 

Right now we are in the process of developing an available general 

schedule that represents school bus operation. They have done this by going out 

. ■ ' , ■ • ■ ■ , ■ ■ i " • ■ ' 

to vario^is school districts and recording actual bus operation and actual things . 

■ •. ■ ■ -i: . ■ ■ • 

done*. \ . 

^ ■ ■ . ■ . \ ■ 

They have a device that measures the velocity and actual DMR for the 

vehicle as it goes through its normal operaticfn. We hope to- develop a representa- 
tive cycle we can apply to a bus that is coming off the manufacturer's^ line to ^ 
determine what kind of vehicle efficiency it does have with those compo^nents on it. 
You, as the use, could probably rely on that data and go ahead and comp^i;e it with 
your own vehicles and stipulate that you won't buy- that vehicle unless ^t performs 
with the prescription recommended or prescribed SAE procedure, ^ 

COMMENT: Is the fecteral government doing anything to unify. busing rules 
for the nation instead of separate regulations at local and state levels?[ 



MR. SULAK: Fortunately, I can address the energy aspect of scho'ol 
bus transportation and my counterparts can address the safety portion of 
school bus transportation. Unfortunately, HEW and the newly created fuel alloca- 
' tion act has to address that. I would imagine that may be better solved at the 
local level . . . 

I think one of the things we would like to look a.t is a, voluntary program.- 
It takes a lot of initiative to get put and do things before you- are prodded to do 
them'. I think, in fact, if you get out there* and do a lot of things before somebody 
has to tell you to, it is to your, advantage. I think you would have more input in . 
getting it dpne. You don't. need engineers coming in and telling you what should be 
done across^the board, and we don't, go off like horses charging Across the sunset' 
with fedexal mandates. yt^ * 

COMMENT: You may get ahead and sometimes you get penalized. We have a 

fuel allocation based on two yeasrs ago. The school district working to economize 

\. ^ ■ ■ ■ ' 

that, year is penal ized this year.. . ; ' . 

<j'MR. SULA^: This is a problem we are facing .in the voluntary program now. 
and something we' will have to address in the near future. 

One major fleet increased uasge^by 32% and during the allocation time this 
was cut as well, and if you Took at it, it will encourage you to use more fuel. 
This problem will be the life or death of our voluntary program/ We are concerned 
and we will be working on it. I was talking abpDt this with my. counterparts in the . 
Department of Energy before* I came on, this trip. 

Any other questions or comments? ^ 

QUESTION: Outside the testing, is there anyt-hing else you want to get into? 

MR. SULAK: We will be looking for various school districts to voluntarily 
submit their vehicles for this Type II testing when we get into a procedure that we 
can use as a base line to compart against. We would welcome school -districts that 
wpuld be interested in participating. It would take probably a week and probably , - 
be in June. We would like to see what kinds of problems we experience in Maryland 
and once we are through there we can can set up pilot programs. 

QUESTION: Ant)ther point brought up was transportation coordination within 
,t he community, including volunteer drivers for social service, taxi service, and 
whatever. It is to fully utilize the system as opposed to school bus versus transit 
bus. Any directions along that Tin6? 

MR. SULAK: That would be further on. You have more problems putting on 
more mileage and requiring more maintenance. You have to look at the entire gamut. 
It would seem like a feasible idea, ' 
* ' QUESTION: Is there such a thing as an inline metering device which would 
actually allow you. to measure the amount of gasoline used at a certain period of 
time? 

. : - " ^ ' ' ' ' ■ -57- 63 ' ■ 



- MR. SULAK: A flovfmeter. - 
QUESTION:' Could you use^one on the car? - , * 

. MR. LOUDERBACK: Yes, I have* one on my car. It measures the fuel flow* 
by light impulse measure. The light bulb in thje little wheel turns and measures t'he 
blips.. It is a digital read out. It measures miles per gallon. It gives you 
average miles per gallon instantly and it gives^you total amount df fuel you used. 

'question: If r use ft and drive from here to the office, can you figure 
how much fuel you used driving„.from herfi„to„ihe..,of^^^^ 

ANSWER: Yes, you -s^t^it. ^t also incorporates an electric clock and you 
calibrate that andMit gives accurate speed .and elapsed time and distance traveled . 
and estimated time of arrival. Quite a little box - full of "good stuff .' It has' two 
connections; one in the fuel .line and the other is spliced into a speedometer 
cable with those two and a built-in electric clock. You can do anything^ you want 
with it. ' / 

a QUESTION: What price? v . 

ANSWER: -This. one was made in Holland, $428. 

MR. DOERR: Well, we have come to the time to wrap-up this session. We . 
are very grateful to everyone in attendance and special thanks to the presentors and 
everyone for their cooperation. . ^ 

As you know, we participate.-with six other states that make up Federal 
Region V. For the wrap-up, we have the Director of Operational Projects, US DOE 
Region V, Mr. Ken Joh^ison. 

MR. JOHNSON:, Thanks a lot. The good news, gentlemen, is that it is 
^■getting close to noon and I am not'going to talk very long. I would'like to say a . 
few things because this has been a real learning experience for me. 

I have^been in government for four and one-half years. Most of the time 
has been in the office and Very little time has been spent on trips in the field 
on transportation. I think I have learned more in the last day and a half than in. 
the last four years. I really appreciated it and realize that you can aid me, but 
in some way I may be able to. help you at the regional level in the months to come in 
this important area. 

. , Our operation is divided into ten regions. ^'We are in Chicago in Region V ^' 
and we encompass six states, including Michigan. I have a small staff whose m^in 
•mission is to monitor grant programs mostly with state offices. Another group of 
programs deals with weatherizing homes for low income and handicapped. We work 
through the Community Action agencies and Energy Extension Service Program which 
is going nationwide. Michigan had an exceptionally fine demonstration program 
going over the last year. 

■ On^ the problem of transportation,, we never had staff authorization (per se) 
to do good things at a regional level. We do what we can and recognize this-as an 



extremely important area. .We would like to help out. We would like to help with* 

■ ' ' ' • . . , • " ' \ , 

the energy program through peopl e^like John Sarver of the Michigan Energy ^Admin- 

•• .. ■ • - * ' .-^ ■ \ - 

stration, and to work with energy CQnservation' in the states. andXtry and do as 

many programs as we can with federal funds dealing with energy conservation and„ 

transportation. I can't believe it won't accelerate over the next two years. 

Senate Bill 1030, the Conservation Act of 1979, which is now in effect, will require* 

the states to come up with contingency plans. The President now has authority^to 

come with gas rationing under 'extreme ^conditions. We will be more concerned with 

fuel allocations and we don't have to discuss the problems and the- reason, we are. 

alV here. It is extremely interesting to get into specific areas ]ike you\have 

been doing here. ^ • , ' \ 

, ' ■ ■ . • " J' \ . 

I am already talking^ to experts in kicking thirjgs-back and forth and 

obviously you know the problems and are doing the best you can to. solve them. A \ 

We are on a small scale^finding out what kind of meetings or conferences 
we need to hold in the next six months in a wide variety o.f areas. • \ 

^ We wqrk a lot with'school districts. The ,majornprob1em is' our work has-- 

been in the school districts with buildings and faciliti^es^ and-' little of it, at \ 
least out of my office,- has been in the transportation ajrea, mainly because we V 
havenit the staiff and organization for these kind of energy programs. 

The day after Christmas and the day after that I am running two^workshops 
for 600 operation and jnaintenance men with AFL Local J 43, the main-tenance men in 
the Chicago school district. We are going to measure maintenance operating training 
program for buildjng custodians iri the schooTs./ ^ ^ .v 

We are going to be doing that program for them for each of two cfays. We 
will be discussing a temperature restrjction program and our school hospital grants . 
program. We are not doing what we should do, which became fairly evident to me 
today, -in the pupil transportation area. -If nothing else, the impact of what you 
have been talking -about has really struck home.; » \ ^ ^ 

We are going to be working more closely with Bill Sulak in Washington and 
with the Federal Highway Administrat-^on in the DOT. \ appreicate riank.Doerr 

o ' . ■ f ■ 

inviting me here for this conference. We wil] do'the best this year we can tq^do 
something further. 

Again, it has been a real pleasure being here. Thanks very much. 



APPENDIX ONE 



Group Discussion of Goals and Policy Directions 



in Ma;<imizing jEnergy Conservation in the^ 
. School Transportation Fleet 



Those present were di^y id ed ihto two subgroyps for the purpose of con- 
ducttng an abbreviated nominal group process tp determine and prioritize important 
issues Mn ■'niaximizing energy consiJnvatioh in school fleet management. 

\ Each groiip beg^n by randomly listing needs'^fpic^ improving conservation 
practices*'' ' To begin the process, each* participant was asked to write down five?- 
to eight items important to a successful! energy conservation program.^ Then, ^ 
-wfth1n\the groups, each person was asked 1 to present one or more of his responses 
to make\up the group' s ^list. ! ^ ^ . ^ \. . 

Below is the list generated in Group One. / , ^ 
Control school starting and dismissal time. 



1- 

%■ 
3. 

4. 

5. 

6. 

7. 

8. 
9. 
10. 

Il- 
ia. 

13. 
14. 
15. 



Con\/ince public, of energy problem. / - ' 
VDevelpp long-range fuel allotment program with equity as a goal. 

Improve driver training program. / .^ 
"iDevelop an equitable rationing program for genera^l use. , ^ 

Improve preventive maintenance' program. 

Infuse energy educatjion into curriculum in support of school con- 
servation programs, j 1 

Investigate advantages of four/day and six-^iday school schedules. 

i ■ / ' ' i / ■ . ■ ■ 
Develop a more effective federal -state-local coardination plan. 

■"i "/,. 1 /'■■•' . . ' 

Establish measureable conser|Vation goals. 

Coordinate local , municipal and school transJ)ortation. 

Develop a unified federal energy conservation .program\ 

Establish an energy information clearipghouse. 

Research "the value of ; education field trijDS. 

" Establish an incentive prograiji for school employees (bus drH,vers). 



Group Two generated the following Tjist. 

1. Optimize BfU consumption in,pii'pil transportation. 

' ' • I 1 •■ 

2. Es-tablis^ specific energy conservation goals. 
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1,1/.. ., \ 



Establish national funding -support for resiearch and development 
in energy conservation for thfe,, school fl.eet,^^ 

Establish ai program to set examples for the community. 
Avoid'^ross-town busing. / | 
Develop a program of iti'formati on sharing and identify relevant 
.-linkages, y \ ■ ' • ■■ .■ j ■ ' " 

Develop a system that basps funding fqr the transportation -fleet 
on efficiency. 



Educate all (students, staff, community) in understanding the need 



for energy conservatio 

Develop and disseminate- a common energy vocabiilai^y of bo'th tech- 
nical and general terms 



Identify existing state legislation as it impacts energy conserva- 
tion in the-school fleet. 



3. 

4. 
5. 
6. 

7. 

a: 

" 9. 

Id. 
11. 

12. 

13. 
14. 

15. 
16. 



Each groupVthen consolidated and prioritized; 
/ -they- considered most important. Group One listed five' major goal^ 
\ 1. Convince public of energy problem. . ; - 

a. Develop a K-12 energy curriculum to create aivareness among 
If 'pupils, amoncj school employees, and among sqnooT families. ' 

" \ b. Estab'lish-.an information clearinghouse for j^nergy', conserva- 
tion. 



Develop state- level computer models for use by local districts. 

Provide leadership in establishing corpitment. to energy conserva- 
tion. 

-Eliminate unnecessary schoql transportation. 

-^Hjevelop more efficient buses and other equipment to increase enerciy 
efficiency. ^ 




Develop'a system to tife'funding to policy and procedure development. 

Establish' a coordinated system at the nktional, regional, state and 
local levels to provide clear and coordinated policy and regulation 
dir'ection/ ' 



their list/to. arrive at goals 



2. 

\ 



3. 
4'. 
5. 



Improve fleet operational efficiency through: 

a. School scheduling. 

b. Preventive maintenance program. . - 

■ 1) Better training program for school emiiloyees. 

2) Better control system for operating tiime and general 
. management. ' ^ 

c. Establish driver incentive program. 
Establish measurable conservation goals for the transportation fleet. 
Establish a system of cooperative cbnmunity busing 
Establish a rationing system for general fuel use. 
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Group Two. listed six major needs: / . . 

1. Develop a system of R & D fundi og to* develop new techniques and 
/technologies in energy conservation for school fleets. r 

2. Develop a system of local- funding.fbr transportation which con- ' 
\ ' * siders efficiency as one criteria for funding level . - . 

' - V, . ■• • , . ■ • ■ ' 

3. Develop an energy, conservation education program tOoinstil.l an 

" .undenstanding of the energy problem and related vocabulary into 
student, st&ff and community mehibers. Instill the energy ethic v 
through example and curriculum.. 

4. Develop in-service progre^ms to .train school personnel in understand- 
' ing the need for energy conservation, the vocabulary of .energy con- 

servations techniques for /increasing "driver efficiency, and tech- • 
niques for managing the energy program. \ . 

5. ' Develop a system which assures the commitment of national and state 

u leadership in identifying the short and long-range needs in maxi-. 
mizing energy c6nservation'.,and establishing linkages to encourage 
' the developmerjt of policies and procedures addressing the energy 
' / crisis. . ' " 

6. Develop a total- system of transportation which includes school 
and community systems to avoid dup.li cation of services. 

The two 'groups then met together to consider some of the major strategie 
needed to address the concerns ^identified in the two groups.. To address the needs 
exjDressed for an energy education system, the group identified three types of . 
aiction. 

.Develop a regional level energy consortiurr to estabtish a' linkage 
system, for energy conservation information, and to -identify areas 
> needing further developrjient. ' . ^ 

' 2.. Develop a. national policy on ener^ cor}servat|ion educatipn for us^ 
in Krl2 schools. No. strong or coordinative policy presently exists 
* for utilizing, or for involving education in t.he national energy ^ 
■ > conservation effort. This is a high-priori ty need.^ ^ v / 

3. Develop a national clearinghouse for energy information liiiked ^o 
. regional centers ^nd states. _ j 

A se.cond'^major goal pommon to both groups desalt with the development of 
state and loca.l funding systems to .maximize energj' conservation in^the transporta- 
tion fleet. Participants identified the foil owing /actions as vital components in 
achieving that goal. // ». 



1. 'Legislation and supporting rules' that measure and reward efficiency 
" . in transportation-. \ ' 

2. Development of local district policies that support 'energy consery- 
' vatibn.in transportation.^ 

3. Implementation of a management system to carry out the energy con- 
servation program. - . ' 



■ . ■ ■ ! ' , ■ ■ • ■ ■■ . • \ 
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SCHOOL TRANSPORTATION SYSTEMS- 
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102 WAYS TO CONSERVE ENERGY 
IN SCHOOL TRANSPORTATION SYSTEMS^ 

> 
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ENERGY CONSERVATION /'^ 

^' • ' / : ' , ■ . ' / 

■ . . ■ - \ \ ■ ■ . i . ./. 
Energy conservation in school transportation is a major area of concern' to the 

education community. School buses travel in excess of four billion miles annually, 

consuming 900 million gallons of fuel and transporting 55 percent of the school 

enrollment. \ / 

\ ' ' - ■ / 

Since the energy-crisis descended ^ school transportation managers, have initiated 
efforts to- reduce the amount of fuel required jto operate their fleets. / Rapidly 
escalating fuel prices and limited school budgets are forcing a strong stand for 



conserw'ing energy. 



/ 
/ 



/ 



Listed below are 102 ways transportation managers can conserve energy and reduce 
transportation costs. 

A. Transportation Policy , 

1. Coordinate school calendars and start and dismissal time's between schools 
• of each school; system. 



2. Eliminate staggered dismissal times in the same building. 
x3. Increase requirements for Walking distances to school and to bus stops. 
4. Establish take'-up and dismissal [schedules at schools ^o support maximum 
vehicle utilizations. 



5. Eliminate buses for detention st'^dents. 

6. Limit student packing, encourage ^high school pupils jto Vide school buses, 
form car poolsj, etc. . . \ ' 

7. Establish maximum distance for coAcurricular trips (60 miles round trip). 

8. Utilize public jmass transi t where feasible to avoid, duplication of service. 

9- ^ Establish travel restrictions for sc^hool sponsored activities supporting 
athletic teams 'i(cheerleade ^and, pep clubs, etc^) 

• • 'vO.l Eliminate buses! for athlet!-^ team practices. — 

i ■ \' ^ ■ 

B. School Bus Operation: Activity and Field Trips 

1. Reduce, consoliciate or eliminate all bu\t the most necessary athletic 
contests. | \ 

2. Reduce, consolidate or eliminate alt but\ the most necessary co-curricular 
. ■ t^ips ■ ■ i \ ^ , ^ i 

3/ Combine co-curricular and athletic trips Vor more than one school, 

\ 1 4. ' Have districts sh^re buses when feasible. \^ : 

5. Establish minimum|anc( maximum distances fo»^ all: trips. 



'6.. . Limit\:o-curricular trips to full bus loads only. 

7. Combine^^ithletic schedules so several games can be played at the same 
location. 

8. Eliminate buses for transportation of students involved in after^school 
activities and for extra curricular activities for small groups. 

9. Contract with parents to provide transportation when feasible. 

10, Utilize public transportation on return trips where feasible rather than 
return school buses to schools or homes. 

School Bus Operation: General 

1. Lengthen distances between pick-up points. . 

2. Establish collection points., 

3. Plan stops on level instead of on grades. 

4* Consolidate loads. i " 

5, Plan routes to make as many right-hand turns as possible to save on ilding 
time, where safety permits. " 

6, Use intercoms on buses to reduce stops for controlling discipline. 

7, Use trip recorders to record and monitor driVor and vehicle operation for 
speed control where problems occur. ' ^ * 

8, Use smallest available vehicle for long-^istcincexzli^^^t-losd runs. 

9, Install two-way radios to direct operation or redirection of buses to avoid 
unnecessary stops and route miles. 

10. Route bues to stay on main roads as much a'i possible. 

SchlK)l Bus Routing and Scheduling 
Fill buses to leagl capacity. 

2. When replacing buses or expanding fleet, purchase buses with capacities 
to provide, balance fleet utilization. 

3. Utilize proven updating routing techniques, -either by hand or computer or 
maintain maximum vehicle utilizatioa at alj times. 

a. Evaluate current system. 

b. Revise system to reduce mileage, stops, and student riding time. and 
distance. 

* c. Review policy and revise where needed. 

4. Consolidate inter-district transportation systems when possible to meet 
special ' transportation demands. / 

5. Develop an alternate routing plan for .implementation in emergencies and 
fuel shortages (weather, etc.) 

School Bus Operation: The Driver 

1. Retain experienced drivers as long as possible. 

2. Re-educate bus drivers toward better fuel economy. ^ ^ 
\ 3. Reduce warm-up time on buses to 2 minutes initially, and 3 minutes. 



prior to starting routes. Driver should dress warmer rather than \ 
running engines at full idle to heat buses. 

4. Drive slowly the first few miles until vehicle warms up. ' . 

5. Avoid full throttle operation. Drive at -steady speeds • 

6. Avoid the "red 'line" even in shifting gears'. 

7. Drive slowly back to bus garage. Turn corners slowly, drive next to 
center line on curves. ^ . , ' 

8. Reduce speed limit to as low^as practical. 

9* Avoid courtesy stops (unauthorized). i . 

10. Train new drivers on existing runs while bus is "cjeadheading. 

11. Use simulators to reduce behind-the-wheel training in vehicles, 

12. Increases frequency- of driver in-service programs. 

13. Hold joint-workshops with drivers and mechanics to improve transportation 
operation. 

14. Use driver incentive system for reducing" vehicle fuel ^"consumption. 

15. Review driver times and routes. Determine most efficient vehicle utiliza- 
tion, layover and storage plan to determine miles for school as well as 
personal vehicles. 

16. Keep foot; off accelerator when the bus is approaching a s^top or is stopped 
and off brakes when in motion. Reduce braking by anticipating stgps.. 

School Bus Maintenanc e > * . 

i; Tune and maintain engines , plugs, points, timing. 

2. Maintain clean pollution controls. ' 

3. Keep gas tank^ full to avciu excessive evaporation. , . 

4. ^ Avoid fuel spillage whe^n refueling buses, Do^not "over fill-" Do not 

fill to top of filler tube. 

5. Replace buses that use eitcessive amounts of fuel as soon as economically 
feasible. , . 

6. Keep fuel storage tanks locked with one person in charge of fueling of 
buses and other school vehicles. 

7. Keep accurate bus reconis .for maintenance and fueV corisumption. 

8. Analyz4 cost data, make management decisions to maximize savings and 
efficiency. 

9 Inventory all parts and supplies and order on a planned-need basis, with 
best price and base of past experiences- (reduces "oarts chasing") 

1&. If possible, in winter keep a\l. buses under cover rather than allowing . 
drivers to -take them home. • " : , 

11. Use engine warmers for easier starts. Utilize automa'tic timers to mini- 

' mize use of warmers. . - * 

12. Maintain clean oil ^nd air filters. 

13. Keep automatic choke clean. A sticking choke will Wr^ste fuel. Chemfcal 
cleaners save costly -down time. 
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14. Keep air- fuel mixture of carburetor^ precisely adjusted. 

15. Regulate oil change with engine tune-up. 

16. Use manufacturer's recommended weight of oil.. A heavier oil will force 
the engine to use more, fuel , too light will not provide the protection 
required. . — ; 

17. Check tire balance and wheel alignment to avoid "drag" which will use mor^ 
fuel and shorten tire life. 

18. Check radiator thermostat. A defective thermostat may prolong engine warn 
up, increasing fuel consumption. ^ ^ i> 

19. Use proper octane rated fuel. Using wrong octane will result in plug foul^^ 
up and reduction of mileage. Using a higher octane than required is a 
waste of money. 

20. -Use engine analyzing .equipment to assure maximum efficiency. 

21. Make full utilization of service manuals and maintenance bulletins to keep 
updated on maintenance techniques. 

22. Take full advantage of free maintenance training clinics conducted by 
skilled instructors. 

23. Keep brakes properly adjusted. 

.24. Repair engine oil leaks. - 

25. Install radiator shutters^ for retaining engine heat, 

26. ' Install radialtires. 

27. Retrofit with electronic ignition system. . . 

28. Properly utilize proven fuel and oil additives. > 

29. Maintain proper tire pressure on a regular basis. Proper tire inflation 
is essential to fuel economy and tire wear. 

30. Utilize new techniques such as rubbe:^ suspension systems, wheel balancers, 
tire pressure equalizers, solid state ignition, etc. . 

Transportation Office and Garage 

1. Maintain lighting fixtures (a clean fixture in good working order can 
deliver up to 50 percent more light). 

2. Clean walls and ceilings and/or paint with light flat or semi -gloss finish. 

3. Turn off all lights and other electrical equipment when not in use. 

4. Reduce exterior lighting to lowest level consistent with gOod security 
and safety. 

5. Perform janitorial services earlier so thatc electricity may be turned off 
earlier. * 

.6. Check all equipment and motors. Adjusts belts for proper tension; turn c 
off when not in use.* ^ - 

7, Limit the use of electrical space heaters. ^ 

*(\ 

8. Tighten and clean alV electrical connections from the circuit b^eakqrs 
back through the transformers to the main switch. (Should be done annually 
by an experienced electrician when building power is off). 



9.- Consider the installation of photo cell controllers to turn exterior lights 
on and off. ■* . 

.10. Concentrate evening, work/meetings in a single heating/cooling zone instead 
of heating or cooling. the whole office or garage. 

-H. Clean up heat exchanger and heating eoil surfaces for better heat transfer, 
change filters at regular intervals, clean fan blades and camper blades. 

12. Request Visitors and staff to avoid wa^te of energy by opening windows, 

or holding doors open. 
.13. "Gousider the installation of added insulation to building walls and 

ceilings to decrease heat transfer. 

14. Consider the installation of insulating glass in place of single pane glass. 

15. Consider the installation of weather-stripping, caulking, automatic door 
closers, etc., to decrease infiHration of outside air. ' 

16. Close off all unnecess'ary openings— unused exhaust fans, broken windows, 
structural openings. 

17. Replace grossly oversized motors. Motors operate more efficiently near 
rated capacity and with a better power factor. 

18. Utilize blower system to circulate warm air from the ceiling to floor of 
work areas. - 

19. .Remove thermostats located near doors, windows or heat producing sources. 

20. Reduce thermostat setting on weekends, holidays ani at night. 

?1 Install large fuel storage capacities, 10,000 gallons or larger. Lower 
fuel costs (drop/shipment) provides cushion in the event of embargo. 
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- ,. \ A BASIC UNDERSTANDING OF ENERGY- ' 

What is Energy? 

Energy is the capacity to do work. The rate-at which 
energy is gener^ited to p^- form the work is called ''power.'' 
Energy can take many fj^ms; mechanical, chemical electrical , 
thermal, and nuclea^i^ It . can also be transformed from one 
form into another. 

Where Does Energy Come From? 

^ Petroleum, natural gas, coal, solar, wind, and geothermal 
energy are nataral energy sources. Electricity is generated 
by fossil-lueled, nuclear, and hydroelectric power planets. 
Together, these resources provide the ingredients thai: are 
necessary for our standard of living. 

How Much Work Will Energy Do? 

Energy is. measiired in terms of British Thermal Units 
(BTU's).- A BTU is the amount of heat required to raise the' 
t.emperature of 1 pound of water 1 degree Fahrenheit.^ Energy 
may also be measured in terms of barrells of oil. The follow- 
ing tables show thg amount of energy required for typica-1 

. , . 1'.: ' _ ■ 

activities In our economy and BTU equivalent values of common 
energy and fuel sources. 




1. HOW MUdH\ ENERGY DOES AI^ERICA USE? 



America has 6 percent of the world's population. Our 

natidn produces over 30l percent of the world's goods; we 

■ ' ■ - - \ .'■:■( ' ■ • ^ . 

consume nearly 31 percent of the world's energy. 
■ ■ ■ •' \ ' - . ' 

To. supply our entir^^ energy needs, America 

uses over 33 million barrels of oil equivalent energy (i.e., 
energy in all forms) each day. Oil provides 46 percent of 
this energy—about 15 million barrels each day. The balance 
co^es from coal, natural gas, nuclear power, hydropv^wer, and 
„geothermal energy sources. . ' ' 

Per capita energy consumpripn in th6 U.S. was nearly ten 
times greater than the world average in 1974 as shown below. 



COMPARlsdN OF ENERGY USE IN THE WORLD 

PER CAPITA ENERGY CONSUMPTION (1974) 



AMERICAN 



GERMAN 



RUSSIAN 



WORLD 



NIGERIAN 



346 MILLION 
BTU'S/YEAR 




150 MILLION 
BTU'S/YEAR 



E9C3 



130 MILLION 
BTU'S/YEAR 



3BAMLLI0N 
BTU'S/YEAR 



1 J MILLION 
BTU'STflSAR 



SOURCE: FEDERAL ENERGY ADMINISTRATION, 

OFFICE OF CONSi^RVATION AND ENVIRONMENT, 
WASHINGTON, 0. C. • 
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\2. tWHERE does the ENERGY^a? 



/ 

Industry consumes about 40 percent of the energy in the 
~"U;'^,. The transport.atiori sector uses anol^iher 30 percent, 
' The balance is consumed by the residential and commercial 
secT^ors of the economy. ^ ,1 

\^NearlT'^''pei'cent of the energy consiimed is non-produc- 
ive energy. This energy is lost in the fol^rm of waste heat 
and to\ overcome forces such as 'friction in processes, 

NO* process is 100 percent energy efficiv^nt- Energy, is 
always lost/ Electric motors, for examp^le, convert elect ri- 
cal enerW into mechanical energy. .They generally have 
efficiendies ranging between 58-92 perojbnt.i The average 
boiler's 6fficienc> is about 74 percent. Electric generators 
hkve efficiencies of about 25 percent ... 'EPA; ( Ij) sttidies have 

shown that \the efficiency of a motor vehicle — that fraction of 

\ ' ■ ■ ' i ' ' ' ■ ■ 

combustion heat which ends up as mechanical .power — can be as 

\ : ■ . I 1 

high ks 30 percent: it can also be as low as 5-10 percent — 

■ • ■ ■ ' 1 ' !" ■ " 

depending up<^n how it is operated,, wherej it ills used, and how 



well it is maintained. 
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VIHAT CAN! RE DONE TO -REDUCE ENERGY- USE? 

. ■ ■ .i : ■ ■;■/... ■ ' ■. I r 

' The. most important step that, can be unde?:ta3c^n is to use 



5. 



isfner^gy more wisely: ii/ 

o iPurchase .products that^ use^4ss energy. 



./ 



o ,Use equipment that offers energy savings.. 

"o Constrjuct! buildings and facilities' using 
principles that conserve energy. 

o Practice ener^ conservation ^n every day 
activities as a way of life J r 



Take advantage of 



available equipment and fuel saying 
praccices that save energy and hold down costs. Operate for 

' ■ r ■ ' ■ ■ [ ■ ' ■ 'i 

energy savings. Make, such practices a permanent part of -your 

. 'i ■ ■ • • r ' ■ I , ■ , . ■ . ■ \ ' 

school district's management program; ' 

I Fuel savirigs are obtainalDle- in every school district's 

transportation fleet, i This wasNd^nonstrated during theldaiys 

i ■ ' ■ / " 1 ' ■ 

of the oil embargo. Become knowledgeable about fuel saving 



techiiiques and keep pract,icirig .thiem. We c*^n do something 
about 1 eliminating energy wastje-;_incre as ing energy efficiency, 



and controlling energy costs. 



BTU'S CONSUMED BY ONE MOTOR VEHICLE EACH YEAR 



1 



ILES DRIVEN 



EACH YEAR 



VEHICkE/MILESPER-GALLON 

■ 5' .10'- 



6,000 MILES 



18,000 MILES 



MILLION 



MILLldK ■ 



150 
MILLION 



■ U50 
MILLION 



/ 

/ 



75 ■ 
MILLION 



225' 
MILLION 



•/ 



/ 



38 



MILLION 

/ ., 



I X13. ■ 
MILLION 



4. ^. WHY isImergy conservation important 

TO THE SCHOOL DISTRICT? 



The/energ55 crisis following the oil embargo of- October,, 

/ / . /'■, ' , , /. 

,1973 den(onst rated the vulnerability/, of all operations, includ7 

ing school districts,' to increased 'fuel prices and in instances 

,the unavailability of fuel at any price^i There is no assurance 



that yet another embargo could not 



The sharp rise In fuel costs has placed a burden upon 



take place in the future 



, business may pass on 
The school district qja 



school districts. ,As prices go up 
theise increases to its customers. 

thei'other hand has to work within its limited budget. Its 

. I • ' ' '• - ' • 1 I ' , ■ " . I 

principal alternatives to rising costs are to lay' off 

personnel, reduce the level of services, or otherwise find 
additional funds. I J . , 

A^chool district has one othJr alternative. It can 
use ener^^ more wisely by implementing , fuel conservation 

techniques. Some techniques^are relatively easy to implement 

- • ' ■■ '. 1 ■ 

and require iittJLe effort and cost ; others require an in- 



vestment—sometimes it takes moijey to save money 



X 
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5. WHY IS- ENERGY CONSERVATION/IN PUPIL TRANSPORTATION j ; 
, A MAJOR AREA JIF CONCERN? v / 

• ' ' ■ . ■ ( 

Pupil- transportation is among th^^ important services 

that are provided in a school| district . Yet, all too often 

I /■■ -■ ■ . ■ • . - 

it is taken for gi anted. \ , 

Everyone expects daily schedules ijo be met and extra 
curricular activity trip needs to be accommodated — in a safe 

dependab^:»:«l— and economic manner. Each^ pupil transportation 

/ 

director must fulfill a mission which can be described as 
providing the best possible service at the least possible 
cost in a manner which offers no compromise for safety. 

, The U.S. National^ Center for Education Statistics show 
that in the U.S. nearJ.y 275,000 school buses travel 2.8 
billion^iles to transport 23 million children attending 
grades K through 12. School buses use over 350 million 
gallons of fuel annually to transport about 52 percent of 
all pupils in our cotintry. This represents an , energy con-X 
sumption -of 43,750 billion BTU's each, ye av— about 7.5 
cQillion barrels of oil. 



THE WAY PEOPLE TALK ABOUT COSTS, ANY- 
ONE WOULD THINK THAT TO SAVE FUEL ON 
ONE SCHOOL BUS WAS A MATTER OF LIFE 
AND DEATH. THEY DON'T UNDERSTAND. 
frS MUCH MORE SE RIOUS THAN THATI 

ANONYMOUS 

I 



/ 



6. \ WHAT mTIVATIO'N IS THERE FOR CONSERVING FUEli? 

\ ■ - ■ / . 1 ■ ; ■ ■ ■ ■ : • '^^ ■ • 

Rapidly escalating prices and limited school budgets are 

i . • /'■* \ ' ' ! \ 

among the principal ,forces for implementing fuel conservation 
actions. The satisfaction in knowing that the community is 
befng provided the best service at the lowest; possible cos 

1 ■ ■ ^ ■ ; ■ • ■ ' ■ \ . 

is aljso important. \ \ 

All commodities have Increased significantly in price over 
the years, {jasoline prices alone increased 180 percent between 

1960 and L979. In 1979, school dis*-r-i-c*s-had to purchase gas- 

/ •■ , ■ ^ ' ' \ 

oline ;at .a cost which amounted to a 50-60 percent increase over 

' ' / .. ' . , ' ■ \ ' 

the 1974 fuel price levels. These costs are still on the in- 



crease. 

The average cost to transport a pupil in 1975 ranged be-' . 
tween $43-$210 throughout ithe nation; the costs in some 
districts serving a small .population over a wide area were as 
.high as $600. - Saving fuel and dollars -has to be importp.nt to 
every school, district. Furthermore, these goals can be achieyed 
relatively easily. ' ; 



^ SHLECTCONSUr^ER PRICE INDEXES 
1960-1978 1>2RCk:NT INCREASE 



GASOLXIIE 
PRICES 



VEHICLE 
-I^SUHASrC? 
RATES 



HOtJSISG 




S3E 



5 5 O 0 G g s 



90% 
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I ALL 
COMMODITIES 



^JTILITIES 



> 

- FURSISHinOS 



MOTOR VSHICLiS 



tai 

78% 
75% 



PUPIL TRANj;PC?.TATlON COST 

COST (2) ^riA Hlf»1L 



1978 : SDIAN COST 
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,7. ' HOW CAN PUPIL TRANSPORTATION COSTS BE REDUC^^^ 

Each dollar spent for pupil transportation pays for 
salaries' and benefits i fuel and oil, supplies, maintenance, 
equipment purchases, insurance, and other needed items. 

School transportation policies, purchasing practices, 
maintenance programs, vehicle use, school bus operation, 
driver skills, scheduling-, and routing are representative of ^ 
areas that can be investigated to ob-tain more pupil-miles-per- 
gallon. Look at ways tb increase fuel economy, reduce trans- 
portation cos us, and increase servicing efficiency> A cooper- 
ative fuel economy management program involving school admin- 
istrators, staff, teachers, students, and parents working wifh 
the transportation department can generally increase the 
effectivenesr of every district's service to the community. . 
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A COMPARfsON OF FUEL COSTS TO 
OTHER PUPIL TRANSP 3RTATI0N EXPENSES 



OTHER COSTS 16% 




-SALARIES AND BENEFITS 40% 



VEHICLE REPLACEMENT 6% 



-FUEL AND OIL 20% 



INSURANCE 1% 
•SUPPLIES AND MAINTENANCE 17% 



SOURCE: BASED UPON NATIONAL 
CENTER FOR EDUCATION 
STATISTICS, U^- DEPARTMENT 
OF HEALTH, EDUCATION 
AND WELFARE, 1975 AND 
Sl'ATEOATA 
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♦Since 1975 - The transportation dollar distribution is changing^ y 
rapidly ie. increasing in ^uei and oil, supplies maintenance & 
insurance— decreasing in salaries & be^nefits. Although vehicle 
cSsS Save sky^ockedT the numb^=of .Replacement units has decreased. 



8. WHAT IS A FUEL ECONOf^Y MANAGEraT PROGRAM? 

Fuel is an eisily identi*f iable operating expense'. Fuel - 
economy is a measure of the pupil-miles-per-gallon that each 
school vehicle obtains from the fuel that is consumed — school 
buses and school district automobiles. It represents a 

measure of the effectiveness of a school district's service 

\ ■ ' 

to provide efficient and safe pupil transportation for the 

least ar^ount of money using the minimum amount of fuel. School 

bus fuel economy is obtained by transporting the maximum 

allowable number of pupils the shortest necessary distance in 

a vehicle offering the greatest miles-per-gallon for the task. 

A fuel economy management program is an individual 
strategy — individual, for e*ach school district-^^^onsisting of 
identifying goals for reducing fuel use, decidine: on how to 
implement^ them, and devoting the time and effort necessary 
to achieve results. It is based upon sound business 
practices . ^ y 

The success of a fuel economy management program depends 
upon people — administrators, m^inagement , staff, bus drivers, 
shop personnel, and students.' Everyone can and should contrib- 
ute. Take advu-ntage o;f the resources that are available. Thr 
energy of people is immense. It is generally too vast t'o be 
curtailed and immeasurable, if inspired. Use this available 
energy to initiate a fuel economy managemont program to 
incre;;.;^e the overall ef f ectij;'eness of pupil transpo;rtation 
in your school district. 



9. HOW IS A FUEL. ECONOMY MANAGEME:-!! PROGRAM ORGANIZED?. 

A sound organizational plan is basic to success. The fuel 
economy management program sKould be organized within existing 
management functions. Place emphasis upon identifying goals 
and objectives, policies, fuel saving practices, responsi-" 
bilities^ and authorities to achieve better fuel and cost 
management. Involvement , commitment , c ommunication , feedback, 
results measurement. , and teamwork are key elements in your 
program: / , ^ 

1. Designate an individual to have the 
responsibility for heading the program. 

2. Identify school district fuel ^savirg goals. 

3. Review policies, programs, and practices 
that affect pupil transportation fuel use 
and costs . \ \ > 

V ' ■ . . 

4; Develop recommendations to save fuel by 
performing tasks more efficiently. 

^ v.. . 

9 ■ - . ~ ^ 

5. Evaluate fuel saving measures th^it look 
promising. ' 

* ' ' <■ ■ ^ ' 

6. Develop a plan to carry out the recommenda- 
tions that .appear to be the most promising 

^ for meeting> the district/ s fuel saving goals. p 

7. Obta;in administration endofs^ent and total 
commitment -tO' carry out the plan. 

8. Initiate the efforts required to implement 
the program; don't forget public relations 
activities and communication of the district's 
goals to the community. 

9. Implement management controls to achieve the 
district; s goals and objectives; measure -and 
evaluate results during program operation. 
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10.' WHY ARE ADI^INISTRATIVE POLICIES IMRTANT IN SAVING FUEL? ^ 

Policies provide the setting for obtaining fuel savings — 
they represent the mechanism for acliieving. goals. No one 
person or department can carry out the entire program success- 
fully. It requires teamwork. - Policies offer a framework for 
' directing the team; Examples of .fuel saving policies that 
can be investigated include: 

Coordinate school calendars , (e.g., dates along 

' . with start-and-dismissal times), among all schools 
serviced to increase pupil transportation servicing 
effectiveness. 

" ..- 'Stagger hours', when practical to*do so, based upon 
bus load levels. " 
: ' ' , e 

Consolidate special education start-and-dismissal 

' times to coordinate more closely with the school 
program. '/ 

' Increase the- walking distance to school and bus 
stops. Strictly enforce walking distance 
regulations. 

■ c 

Avoid unnecessary service. Combine fieldr and 

~ ' athletic trips. Use public mass transit when 
- feasible for older students.,. 

Initiate programs that encourage students and staff 

to walk to school or ride bikes. 

^ ^ ' Develop fuel economy incentives. 

, Offer assistance to carry out the fuel economy 

projgram. Provide skills and resources — people, 
computer .access , materials — to assist the 
transportation department to increase, service 
ef f iciencyyj. 

^ Establish maximum distances and department 

budgets for school travel. 

Consider a maximum miles-per-hour speed limit 

for. all school vehicles. Enforce it. 

Promote actions that save fuel. 

^ Encourage the purchasing of equipment that saves fuel. 
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11. WHAT CAN BE DONE TO SAVE FUEL IN VEHICLE OPERATION? 

- Operation of-fers many areas for increasing €uel . economy , ^ 
Consider the following irfecommendations for your program: 

(1) Keep accurate records on vehicle fuel cbnstimptioh 
„ and use this data in making transportation \ 

servicing, maintenance, and purchasing decisions. 

(2) Use "zone loading" practices with stops spaced as 
far apart as feasible and safe to, do so. 

(3) Use the smallest practical vehicle for long 
distance/light-load runs. 

(4) o Match equipment to seryice needs; don' t use . a 66 

passenger bus when a 30 passenger bus 'will do the 
job. . . . 

(5) Reduce "dead heading." Use this. ^ as ^ a training 
period for new . drivers . 

When dr^vfers have split shifts, consider parking 
near tbair homes between runs when feasible to 
avoid "dead heading." ' - 

Consider the use of satellite bus parking 
stations., to avoid "dead heading.^' 

Scrutinize current bus routes. Look at how many 
avoidable stops the buses are faced with — stops 
that result in fuel waste while the vehicle is 
idling in congested traffic. 

Encourage and promote good driving habits — starting 
and stopping smoothly, turning off the ignition 
when the bus will be stopped for' more than one 
minute, avoiding full throttle, driving at steady 
speeds, and looking far enough ahead to avoid 
dangerous and fuel wasting situations. 

(10) Redupe warm up periods. Let drivers dress warmer 
« and drive slower until the engine is heated. 

(11) Route buses to stay on main roads as much as 
possiblfe. 

(12) Establish good preventative maintenance program. 
Provide record system which will determine best tune 
up cycles, to generate -.most fuel efficient engine 
performance. i 

... ■ ^ , • ■ 



(6) 

(7) 
(8) 

(9) 
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' 12 1 TEN MOST FREQUENT OPERATIONAL PRACTICES 
THAT CREATE EXCESSIVE ENERGY . DEMANDS 

• ♦» 

. i* • ■ ' , ■• . ■ _ 

1. Extended vehicle warm-up ; r 

2. Failure to notify mechanic wben vehicle requires repair 

3. Idling engine excessively 

4. Excessive speed 

5. Improper '^'use of accelerator ^ r • 

6. Failure to properly inspect vehicle before starting route 
J . Unauthorized stops 

8. Improper use of clutch 

9. Improper use of brakes 

10. Failure to maintain proper tire pressure 
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' 13wi^0RSEP0WER AND FUEL ECONOMY 



Fuel economy is related to the ttorsepover needed to 
pover a school tus and the efficiency of the vehicle ' s engine 
tha-t provides the pover. The- total power to operate a school 
bus is dependent upon the fallowing basic element s : 




^^ ------- 



SCHOOL BUS 
R^QUIREIMENT 



POWER TO 
OVERCOfME 

rolling' 
resistance 

o 



4> 



POWER TO 
CLIMB 

GRADES ^ 



•POWERTO 
OVERCOME AIR 
RESISTANCE 






POWER TO 
OPERATE ACCESSORIES 
AND OVERCOME 
ADVERSE WEATHER 




eric: 
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14, OVERCOMING AIR RESISTANCE 

A ' ■ . V ■ ■ 

Air resistance is a force that is exerted on the school 
- bus vhen it. is. being driven. Engine horsepower must overcome 
this resistance-'-the greater the resistance , the more horse- 
power that is needed to do the job. Horsepower is obtained 
from ^ fuel combustion in the, engine. Additional horsepower 

demands result in the consumption qf greater amounts of 
fuel. ' 

A streamlined vehicle offers advantages, in overcom:* ag air 
resistance. The forces are reduced considerably as the chool 
bus moves more smoothly' through the air* 

Vehicle speed is a major factor in air resistance. A 
ve''hicie traveling at 25 miles-per-hour will req.uire only one- 
eighth of the horsepower to overcome- wind resistance as com- 
pared to the same V'ihicle traveling at a- speed of 50 miles- 
per-hour. As a, rule of thumb', doublinis school bus speed 
increases the hoj^^sepower needexi to overcome air resistance by ^ 
■ a factor of 8,. That ' s 'why high speeds result , in greater 

fuel consumption. The type of vehicle you drive and how you 
drive greatly affect fuel economy. 



OVERCOMING AIR RESISTANCE 




MINIMIZE AIR RESISTANCE AFFECTS 
DRIVE SLOWER, ORtVE'SAFER 



ERIC 1 ; 



. . 15. OVERCOMING ROLLING RESISTANCE 

II 

As a tire rolls , it flexes. This results in a heat ' 
buildup or resistance vhich must he orercome. The. engine has 
^to work harder to overcome this resistance.. The greater the. 
resistanc^e* the more fuel that .is required hy tl^e engine to 
overcome it . v 

Road conditijons affect rolling resistanc-e. U.S. Environ- 
mental Protection Agency studies have shown that' a gra,vel road 
can reduce fuel economy hy as much as ^35 percent. pThis means 
that the school hus that ohtains 7 miles-per-gallon on good, 
pavement can get as^ little as miles-per-gallon when it \ 

is driven on a gravel road. 

Keeping tire inflation pressures at recommended levels 
will rediice rolling resistance. This' practice can extend 
tire life ^i* offering more miles-per-tire, and increase vehicle 
fuel economy. ^ ' , . ^' • 

Steel-helted radial tires- are construct ed , so that they 
offer less rolling resistance. Such practice's as the use of 
radial tires and route planning to- keep huses on good roads 
are important in ohtaining greai^er fuel economy from the 
district's fleet.' 



OVERCOMING ROLLING RESISTANCE 





"/ 16# (GRADES AND HILLS 

ROUTE TO.INCRCASE VEHICLE FUEL ECONOMV . 

' ' ■ ' \ 

/Hills also have an effect ,6n fuel economy. A 36,0 
pouttd' "bus traveling at 50.- Ailes-perflidur vill ; increase 



)00/ 
iijs. 

j 

fuel conrumption "by almost ,30 percent to clim"b a continuous 



1 percent grade. vThis laeans that the "busvoff ering 7 niles- 
per-gallon under the "best of conditions -will only get Si^niiles 
per-gallon vhen i^ climhs this small grade. Fuel economy / 
suffers more at lover speeds .yhen ,clim"b,ing grades^ - This is 
another reason vhy route ^:lanning and driving skills are 
important in increasing fuel economy. 



WEATI^ER EFFECTS / 

17» DRIVE SLOWERJN INCLEMENT WEATHER 

'Cold veather reduces .a T^jhicle ' s fuel economy. .Luhri- 

cants do not flov ea^sily i the ' vehicle-*-Syengine cannat -reach-, 
^its rated efficiency. Fuel ecbnomy vill drop off ahout 2 

percent for .each lO^F drop of temperature. 
. Winds also reduce fuel ecoiaomy. When driving into a 

strong headvind or crossvind, the "school bus is further 

penalized and its fuel economy is decreased. 



ACCESSORIES 

: use /UXESS0RIE8 THAT CAN HEU» TO SAVE FUEL ' 

Accessories such as the engine fan and compressor reg.uir 
additional I pover from the- enisine ; ^thjis., they make -additional - 
pover deman(^/s vhich lead- to greater fuel consump'tion . A fan 
clutch is an example of options. tl,\at are ayailahle to reduce 
fuel economy penalties. The fan clutcli cuts the^^horsepover 
drain 'from the/ fan vhen iir is not needed for codling--this' 
occurs ahout ^9j3 percent of the^ time under normal driving — 
operation. " / ' ^ 



19 . PUTTING IT ALL TOGETHER 



"Many other factors are also important in getting in- 
cre'ased fuel econozay. Engine performance is obtained by 
selecting tbe s'mallest and most efficient engine fo^r tbe Job 
and maintained: , by ; plac Ing emphasis upon preventive maintenance 
programs- to "keep ;tbe efficiency high. Vehicle size ,V design , 
_a,nd^ veight along " vith hpv it is^ maintained are important .. What 
you drive, vherej yoTi drive, vhen your dr|ve, and hov you drive 
affects fuel; eco'nomyi The combination of the wrong se* -of 
-^conditions— rhigli speed , /'exc essive idling ; ba^d veather , \poor 
roads, rough terrain, excessive starting land stopping, under- 

inflated tires^ pumping the^-gas pedal, and poor shifting/ 

/ ■ 1 ■■ ■ |. \/ 

habits i'' can increase! a school bus* fuel' useage by as mluch 



as 100' percent . or—more i On top of "this , iXf the vehicle has 
not been ©ainjtained properly to . achieve- its maximum efficiency 
under the best of conditions, fuel useage- furthier suffer^ — 



maybe . as litiile' as 10 



percent or^ as much as' another 100 percent^. 



depending i upi;on the" engine*'^ condition. 

.Operating for fupl, economy means to^give consideration 

mentioned/ Dollars are, Just too scarce 
vehicle's exhaust thru additional fuel 



to ail of the factors 
to throv th^em out the 



economy mjanagement— a 



dollar savings to every schopl ^district . 



purchases./ Remember "hese tips and make sure the district's 
.transportation staff understands them* Every member of t|he 
transportation 'organi5;atioh plays an important 'r'ole in in'- 
creasing the fleet's :Dupil— miles-per-gallon. 

."Consult the ESTEilM Handbook., "Enj?,ouraging School / 
Transportation :Effectilve' Energy Management," fbr further }lips 



to increase fuel econcmy and for" guidance in implementing 



management program that offers fuel 



fuel 

I 

and 



A PROFESSIONAL BUS DRIVER KNOW^ ALL HE 
CAN ABOUT [his VEHICLE, ROUTE, AND EQUIPMENT 



-20. EMPLOYING PROVEN DRIVING AND i INSPECTION.., 



TECHNIQUES TO CONSERVE ENERGY\ 



DRI-VING TECHNIQUES ' . . 

1. ' Do ^not exceed posted speied limit^ 



I Depending onfvehicle configuration up to 30% .reduction in fuel 'icon- / 
^:'\ sumption can 1 be made by observing posted speed li^nits. ^ f^"' /., 



2. Avoid fast acceleration and hard braking 

■ '^Ti l/r i ■ •■ . ' ~~ ~^^t- " ■■ / ■ 

_ Maintain a steady throttle setting for maximum economy. Anticijjate 
* s topis a^nd'Wake smoothly. . ! ' ' / * 

■ ' ..'/ ^ ' / ■ ■ ■ ■ ■■ ! ■ ' / . — 

3.1 Turn enging off^ at extended stops and layovers 

, I /- I, ■ . •• ■ ■ ■ i 

i An engine that isn't running uses no fuel. 



4. i ;Shi ft gears at proper speed 



/ ; /■ - . - / ■ ■ ■■ ■ / - ■.'■■ / 

/ Revving beyond the shift point and lugging the^ngine aire 

/' waste fill /and can shorten engine life. 7 . ' 



5.'. Anti c1 pate condi ti ons ahead and begi n . t o 



both 



react/ sooner 



A good defensive' driver maintains vehicl.e cont|roT and avoids, panic 
stops lor hard braking. - A smooth, constant operation saves fuel * 



6. ' Observe , the fol?lowi/ng 



A. 



"doll/' 



ts " when driving: 



Don't depress -;clxit^h until engine stal-1 speed is reached so 
engine cari assist! in stapping\ the bus. . 1 . 
Don ' t dr^/^ with your foot resting oh the brake pedal. • 
Don't race] eng2ne_:duj^ifig war^ I ' / ' ' 

Don' t-QVib^^tspeed engi^^^^ ! /i * 

Don't al/low engine tp operate beyond established oil change and 
maintenance intervals. { ' . | ' 

Don't attembt t^o operate engine\when oil .pressure, is^ loWj terj-- 
peratur^ is high, or'/ a^^teri, indicates' a continuous discharge. 
Don't skip gea-rs-when upshiftitig orj downs^Fw fting. . 
Don't release the/clutch quickly or| ri(5e thei clutch. ' 
I. Don't Ijiold ^tiie bu^--i;ii-arht1i-i37^'SlTpping ,th^i cl^ , . 

/' / ' ' :• 



B,. 
C. 
D. 
E. 

F, 

G. 

H. 



: , ■ . ■ : ..: .-20- 

21. INSPECTION ' • ""-^ 



1 J 'v '• • 
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K Conduct -pre^^startinq inspections dai ly arid^reoort vehicVe mal-functions 
' to the mechanic (hear, see, smell , feel) 

A well maintained vehicle is a must in order to operate 6ffij:iently. 
Report all problems regardless how minor iP nature. 

1. Check bus tall oipe during pre-starting inspection 

• Vehicle's .tai 1 pipe (gasoline engine) should be pale gray. If it, 
Is black, check choke operation and/or refer to th.e mechanic. 

3. Ch eck tail pipe smoke after the run 

\ ~ \ — . — \ ~ 

Smoke from, a hot eng\ne indicates possible engine problems* Refer to 
the mechanic. 

4. Learn to read smoke signals 'from diesel engines 

•Blue smoke: Indicates that the eng[iri« may be loosing power and thus 
may be burning more fuel. 

t Black Smoke: Indicates the presence of unburned carbon, too little air 
for complete burnjng of the fuel. 

White or grey smoke: Durfng normal operation indicates the engine 
is misfiring and wasting fuel. 

'" S* Check gasoiihe tank for possible leaks. : 

Energy conservation begins with accounting for all fuel placed in thi 
bus. Record' mil eafe and all fuel- entries. 

\ SPECIAL NOTE TO DRIVERS " 

\ ■ . ■ • o 

\Energy conservation is a team effort. Each driver must gear his attitude 
a^nd behavior toward solving the energy crisis through conservation efforts, 
a driver you should: 

\ ' " * " .. • • 

* 1. Observe all rules and regulations adopted by your school district. 

1. Carry, out assigned duties quTckly and. efficiently. 

» -- , 

" 3. Direct. student rider toward energy conservation. 
4^ Operate buses safely and efficiently. 
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TRAiN'PERSONNEk^TO ACHI EVE ECONOIVIY 



''X GOOD MANAGER IS A MAN WHO tSNT 
WORRIED ABO'UT HIS CAREER BUT RATHER*^ 
THE CAREERS OF THOSE WHO WORK FOR HIM/' 

a S. BURNS. PRESIDENT /* J 

• ; ^euL OIL COMPANY ^ . , ; 



Eiuipmeat is car,efully designed to perform spe^cific. tasks-. 
Yet achieving its p<jt:intiai to perform tHe taak efficiently 
is depend^t upon those vho, operate it . A pur^pose o;f^ personnel 
training is to make sure that they knov hov to ohtain maximiim 
- performance from their equipment. . Evaluate the oppo-rtunities 
for increasing personnel ski'lls. ^This is an impprtAnt second 
step in obtaining' increased fuel economy. " % 



. QUESTIONS TO BE ADDRESS^) 


POTENTIAL 
SOLUTION 


DISTRICT 

PRIORITY 

* 


Do drivers recpgnize the factors that 
lead 'to more miles-per-gallon? 


Driver 

Re-ttducation ' . 




- Do ^drivers have a thorough kniC^vledge 
of defensive driving practices vhich ^ 
result in greater fuel economy? 


Driver Fuel 

Economy 

Training 


. • 


Are mechanics familiar with equipment 
that can. pinpoint and correct engine 
efficiency problems? 


In-Servi.ce 

Training 

Schools 


s' ■ ' 


Are mechanics making use of special- 
ized services that .exist ^Vo increase 
the effectiveness of the^aintenance . 
program? 


Conferences 
And Workshops 
To Increase 
Knovledge , 




Can operating ^osts be identified if 
bus routes or vehicle use' are chadged? 


State-Of-The* 
Art Planning^ 
Tools And 
Professional 
Seminars 


*» 


Can. the location of every bu?.be pin- 
-pointed at any time? 


Dispatcher 
Trailing 


/ 


Does it pay to modernize the fleet 
or replace equipment? 


Fuel Economy 
Management 


<» 


Do operatioi^ records indicate the 
level of performance of each vehicle 
in the ^fleet? 


Records 
Management 


t 



p 
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\ PURCHASE TO'OBTAIN GREATER FUEL ECOKlOMY 

' * • • . ' 

^ Im an era of extremely tight "budgiets . the school district 
must oljtain the^most "benefit from each dollar' that, is spent*. 
Each major^ eg^uipment purchase must he'hased ^rtpon sound 
economic p?rinciple4» . It is not uecesstfry for the purchasing 
manager to he a master mechanic or engineer, hut he* must knoV 
vhat contrihutes to fuel savings and have an^ appreci,ation of ' 
the equipment suited for the operation. The folloving tahle 
offers- criteria that lead to hetter purchasing decisions. 
The use of these criteria should he a part of. every ^purchasing 
decision. v 



SELECriON 
CRITERrA 


CRITERION DEFlNmON 


, DISTRICT 
PRIORITY 


SERVICE 


She. vehicle should he designed to do the 
J oh that it is purchased for--no more 
and rno less . „ ^ 


t 


QUAtmr 


The vehicle should provide economical^ 
trouhle-free service over a relatively 
long life-expectancy. / 




REtlABIUtY 


"The" vehicle should he constructed to 
allov for necessary preventive mainten- 
ance -to he pe^rformed readily and 

-relatively 4;a':Jily,. 


«> ■ « 


RjELSAVtNQa . 


;The vehicle* aiiould offer fuel and oil ' 
8S.vings. • 




9 

corr 


, Considering all the ahove factors, pur- 
chase of the vehicle should offer the 

district a gooctr Belief it-Cost ratio . 

> 





The development' of purchasing specifications to "ohtain 
greater fuel economy , is an important thiz:d step in achieving 
more pupil- miles-per-gallon. 




2!\^ OPERATE FOR FUEL ECONOMY 




Pupil tPBnsportation has many coiap_lexitie;3 ; it .offers 
ntmeroils challeirges for increasing efficiencyj. Each area. of 
the .operation is important ahd contributes to overall program 

ef f e'ctiveness . • . : ■ ; 

Heview the elements within the transport£|.tion operation 
to determine if they can be performed bette^,. There is alvays 
room for improvement. Take„ advantage of modern practices and 
■equipment that are available to improve performance. 



1 



- TRANSPORTAUON 
OPERATIONAL AREA 


IMPORTANT dUESTIQNS TO BE ADDRESSED 
^ IN EACH OPERATIONAL AREA 


, ORGANl^ATtON 

O 


plan served -by good channel^ of 
communication?' 
c Is the vorkioad excessive for 
the staff to pro-perlr .perform? . 


ROUTING 


Q Are -DwlS iOeHia .axiu -a wiac^aih*^ ^ ^ 

analyzed? — 

0 Is a comparative analysis -per- / 

formed?-., , r { 
0 Are vehicles properly matched to ^ 

tlie^ route^? - - ' ' ' 


SCHEDULING 


0 Dp guidelines- govern, vehicle use? 
0 Is equlfaaent used for its 
intended pHiriDOse?' 


OlSPATCv'iNQ 


0 Is the dispatcher sufficiently , 
- advised of traf f if , prohlema in 

■ advance? , ;v : •• ^' , 
6 Can . the -dispatcher'^eschea.ule 
vehieles tiat. are on their runs? 


LOADING & UNLOAOINO 


0 Can the distance he lengthene^d 
^ between student *Dick utd uoints? 


VEHICLE PERFORMANCE 
AND COST CONTROLS 


0 Is:^^~period^ic '^analysis of vehicle 
" performance made? 
0 Is historic^^al information avail- 
able on eaph vehicle .in the.. 
^ fleet? ^ ^ ' 


MAINTENANCE 


0 I^^ maintenance ecLUipm,ent adequate 
to support servicing requirements? 

0 Is management hy exception 
practiced? Do the ^ohs get 
done? " y — 
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T?t MAINTAIN FOR FUEL' ECONOMY - - ^Ui 

• _ , • . . , . . _ * _■ _ ** ^ 

Dollars, spent' to upgrade the maintenance program are 
among the most important in oTjtaining increased fuel ebondmy'. 
Th^r e -ar e 'no, ^compromises in effective m^.ln^enance' from 
standpoint ofvsafety or fuel economy . If the district's 

■ ■ ^ ' . -. ; 

program is not, adequate , it vill penalize all other areas of 
the ciperati^on because the 'potential for achieving fuel savings 
will be d'iminish-ed,. • . " 




SOME FJKIaL COMJWENTS 




ERIC 



Take advantage of what. other school districts are doing , 

to increase the performance of their fleets. Ask the fol- 

'lowing questions? . ' 

' o When was the last time that 'district personnel 
^ . attended a workshop on fuel economy? 

o How often doe's the staff communicate with other 
districts .to exchange fuel, economy in^otrmat ion? 

o Does the administration" promote theise- exchanges? 

' -» " . ■» - • _ ■ " 

o Does tlae Hrl'ver training program contain a unit 
* on^.fuel economy? -r. ' ' * ' \. ' 

jo>Are in-service training progr_ams offered for the 
staff?. J ^' <. . 

.o Does management re^cognize the" benef i^ts of computer- 
ized routing and scheduling? 

\. o Does management recbgni.ze why ispecif ic problems 
have arisen and how they= can be resolved? . ^ . 

: Address each , of these areas to improve fuel economy. 

As , the late President Kennedy stated in a message to Congress 

in 1961 "The human mind is- our -fundam'e'nt al resource." 

Capitalize upon it in your school district. • > 
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26; WHAT- ELSE CONTRIBUTES TaJETTER FUEL ECONOMY? 



A preventive Jiaintenance "program' that emphasizes maximum . 



efficiency f rpm, each bus in -^he fleet is a very important ,part 
of^ t'he fuel economy program. A sound program which takes^ 
* advantage of state-af-the-art ,equfpment and fuel saving • 
practices %o maintain^the school bus fleet offers numerous- / ^. 
benefits. Many efforts can increase fuel economy. Only a 
good preventive' maintenance program can insure that this fuel 
economy is .maintained o^ a day- to- day basis'. " . '> ' 

Purchase with •>fuel- economy" in mind. 'Maintain the_fleet ' 
using equipment that allows jnechanics to keep, efficiency- high. 
Instill an environment' that supports .close coordination between'v^ 
school bus drivers and the * maintenance staff. " Correct probl 
now;, -^do not put them off ^ . .. ^ - ; 

He-educate drivers when ilec^ssary to use . fuel saving \ 
techniques. ^Make sure that fuel economy practices are, 
followed by all driveifs. This can be^done by keeping track 
of each- vehicle 's performance — fuel and oil consumption, * miles ' 
driven, and pupils transported. - , ; 

Purchase , plan , operate , drive , and maintain for better 
fuel economy. These practices allow the district to get the \^ 



most out of each dollar spent'for pupil transportation. 
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PURCHASE VEHICLES 

pFFER'tNG MORE 
MILES^ER-GALLON 



DEVELOP DRIVING HABITS 

THAT LEAD TO 
GREATER FUEL ECONOMY 




MAINTAIN TO 
KEiEF THE FLEETS 
MILE&PER-GALLON 
HIGH 



OPERATE FOR MORE 
MILES^ER^ALLON 



27. FUEL AUDIT SYSTEM 



What is a fuel^ audit? " - . • 

\ • - Instrument or balance sheet ^showing how, and where fuel is 
used within the transportation "operation, & ' 

Do you have a- fuel audit system? 

Who should e^stablish a fuel audii; system? 

- Every school district operating a fleet, -regardliess of size 

- Board owned and contract 

V ■ ■ . ^. ^ . .. . 

How to establish fuel audit' system: 

- Designate one person as fuel coordinator 

^ ' Respons ibil it ies ' ^ . . 

' - Keep updated on energy outlook ^ 

- .Keep fuel supply records 

. - Keep administration .informed on energy outlook / 
= / - Establish and administer effe<?tive^ record systems/ for 
documenting fuel utilization 
\ ^ - Establish reporting, procediires 

-^ Analyze fuel ayailability and. current operational needs 

- !^t up contingencies for time of short fuel supply 

* ^Establish action plans to conserveVfuel utilization - 

What records to include in fuel -audit system: 
■* • ■ 

- Suppliers (name, address, telephone); 

- Bulk storage data (capacity) ^ , 
. - Delivery dates and practices , 

Current fuel consumption . ' - 

- By vehicle and MPG - * 

* - Daily . » 

- Monthly v „ * 

- Fuel available at end of each month 
, - Compare with useage records 

- Check tank supply 

- Fuel • consumption of past two years ' 

* - By vehicle and annual miles , 

- Monthly' and total for year ^ 

- - - ^r... * ' ■ ■ " ■ 

Who will.be required to keep records? 

-Drivers (each time fuel . is^ enter e'd) . * 

' ■ \ ■ 

Gallons 

- Mileage 

- Spillage 

- By vehicle _ ' ;^ . / 



'FUEh AUDIT SYSTEM ' ' ' ' • .'^^ ^ 

Mechanics-^-each time fuel i^' used in maintenance vehicles 
* - Gallons .and tenths • " : ^. ' . . . - 

- .Mileage . ' 

' - Spillage \ • 

- Vaiidalism ^ . . " 
- -By vehicle , 




^ Other (specify) " - 

- Gallons and tenths . , 

- Mileage ^ ^ . ' " "... I 

- Type vehicle " ^ ' ^ 

Placing a. fuel audit system in operation. / 

-r Stress keeping accurate 'operational records- (without accur- 
ate records, management capabilities caniiot exist) / . 

- Know how. much""fuel , is used. How much is accounted for ^nd 
how much efficiency is deprived from fuel expenditures . / 

- Evaluate current maintenance procedure^.' Determine individ 
ual operating cost per yehlcle for current month and year- 
to-dafe. Evaluate filel use in comparison to miles traveled 

- Make comparison base^ on previous experience ° ^ 

. - By vehicle 

- By miles traveled^ / . 

Set up , action plans to conserve fuel consumption 

- Drivers ' , / 

^ - ^ Student rfders ' o • , ^ ^ 

- Parferits„ •* " _ ^ 

- Mechanics \ ^ • . . 
General public •/ * ^ . . 

Action plans must be ..designed to change attitudes tow^ard saving; 
fuel / V « • ' 

Start with School Bus Riders : ^* ." ' ' 

- * • " *- .' ■ '* • 

- Be^ on time for bus ' • 
- *Walk to consolidated stops 

- Pay attention and get off promptly at stops 
Move quickly to seat when loading . 

- Line up and board bus quickly ' ' — > ' 

- Dress properly for weather conditions 

Parents : * • h 

• . • " *^ . 

- Encourage to have children at stops on time. 

- Reinforce energy saving techniques in the home (Attitude 
development) ^ ' ^ ^ ' 

- Dress children properly for weather conditions 

- Call drivers of supervisor rather than waiting at bus stop 
to discuss problems ^ * / . 

- Know transportation rules and regulations^and require 
children to observe all ruleis^ . • 
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/ 
/ 



Bus Drivers 



* - Be on time for stops • - - /. . . • ^. ... 

, - Employ fuel saving jir^ving techniques ^ ^ . . 

- Make only approved stops ; / ' ^ ^ • 

- Press properly . ' * / " , v 

- Work with bus riders' to conserve, ifuel' » / . 

- Record fuel useage daily — be accurate^;, -/ ' ' £; • 

• Report maintenance .problems promptly to mechanic for^repair'^ 

Mechanics / / 

/ * - -Properly maintain vehicles / 

- Use pr^bveh fuel saving devices and additives 

- Keep accurate operational recbrds_ , - 

The fuel audit coordinator must review and i-update action plan's ^ 
when required ^nd introduce adjustihents required %o save addition- . 
al fuel. ! • . -1 . ' • ^ " ' : 



Meet periodically with personnel /to revise- dfuel i^avi^g techniques. 

^/ ■ 'L'^ ' ■ - ^ • ' • 



■V -.. \. ' 



\ 



\ 



FOEL AUDIT BALANCE SHEET y« ' ' .. ■ ' A 



-Storage d^Sacit yV ' ' / , , ; v'' , jm^^ 

No^ej Ail fuel Expressed in gallonsi and tenths Cost/gallon . ^Mus^ 



' A 



-~ : — — " ■,. •■,.„ ■ ' . .-. MILES 

A. niel Supply (beginning -of. nK)nth') ■ ' BUS' I , lUEL ^ TRAVELED. , HP6 • SPILLAGE 



•ff. niel purchase d . . ' ' (gallons) 
C. Fuel purchase d . * , (gallons) 

»l ... 

d; total Fuel Supply f()r:Honth (atbtc) 



1.:, Buses ■ ' . "* '■ . . ■ ' 

2; Haintenance vehicles ; . HAIHT. , ■ HILES ' • 

■ -.•3. Spillage ' ' ■ . ' . ""7 ^ : ^VEHICLES FUEL TRAVELED MP6 SPILLAGE ■ • 

K. Vandalism' - . • ■ . ■ . ; 

•: 5.' Other (specify) 1, ' ,_JL^ ^ — ' 

. ..1 . ■ • ' .ii' " ■■■ • ■■ ' , ' ■. 

!E.vTotal..Fuel Used ' ' . i 



,(lt2t3+»l+5) ; 1 • . , 2.;. . _ ' . SUBTOfAL.' 



\ 



F. Fuel Supply (end of month) ^ ", " OTHER ' . HILES, ^ / 

• , (storap' tank reading) . ^ . " VEHICLES. . FUEL TRAVELED ' , MPG ' SPILLAGE 



6. 'Tuel slippiy (end "of month) 
' (A-E)' 



* 3. _ , • ■ ^ SUB TOTAL 



" • Vandalism 
other ' 

.1 

. (specify) . 



1. M Total ^ 



"107 



■ . , ' • ■ • ^ . . ■ . I. 

^ ' ■.. ' • , . 5. Total • , ,M 

:. ERIC . ■ . .(1+2+3+11).. ■ ■ .,, ; f 



28V -HOW TO TfiTIVATE 'TEHPLE POWER"? . • ; ' 

Personnel morale, motivation, growtlij and development 
are important parts of obtaining and miaintaiiiing increased 
fuel economy. Recommerjda,tions that^' lead to fuel savings 
include : . . ^ ^ 

(1) Promote an^environment of self-imrrovement . Offer 
incentives for staff education and skill development 

. . (2) ■ Keynote performance In tjie staff. 

(3) Introduce "competitive ^driving" for maximum' fuel 
economy.. 

■ ^- „* . ■ .* y 

(4) Include a unit on "fuel economy" in the district's 
^driver training..program. ' 

~ ■ '-^ . • . ^ ' ■ 'A • - ■■ ' • 

- (5) Send' mech^tnics 'to '^engine tune-up'! schools, work- 
shops, and seminars \to ''keep up with the state-of- 
the-art. ' \ 

. (6) Initiate a "more-miles-per-gallon" campaign; promote 

it. -:A/>_ , . V . 

(7) Hold joint woi-kshops with drivers and mainlienance 

personnel on a -frequent basis to share fuel economy^ 
knowledge. ,/ ^ ^ ^ 

- (8) Hold workshops with ot^her districts. Take advantage 

of what others are doiiig to save fuel aiid reduce 
. .'^ expenses. \ 

(9) Request information from drivers in .route planning^. 
Provide ^incentives lor ideas that -can save fuel. 

(10) Obtain staff arid tegicher participation in your fuel . 
- • economy program. Get them involved; solicit ideas 

from them. \^ y , . : . 

(11) Get school organizatipns' involved in the. program. , 
^ Have the science club of auto sh6p conduct a pbntest 
^ to promote fuel saving i'deas.^ "Have students desigil 

posters which can be used to promote the'prograjn. 
Plac^ these post e'^s in buses an1i thr6ughbut the 
• .schopn^nd' community . ' , . 

(12) .Use the PTA as a medium- to promote- the district's 
^uel econoiny^;program throulghoutv the community . ^ - . 

(13) / Have members'^ Qf-'the staiff, 'faculty, student body, 

arid PTA be a part- of /the team. ' Let them participate 
.in progrgjn planning' arid impXementation . " 

• . ■ ■ . /' ' * ' ■ ■■ ■ - . * 



29. CAN ALL SCHOOL DISTRICTS TAKE ADVANTAGE OF A FUEL • 
' ECONOMY PROGRAM. EVEN 'SMALLER ONES? 

The battle against wasted fuel is being fought by large 
and small bus fleet operations in school districts of all sizes 
and by private operators. "More roiles-per-gallon" is a 

■i 

national goar~a goal that can translate into saved dollars 
for every, school district* 

Fuel economy savings have significance for every pupil 

transportation operation. ' The transportation department that 

\ ■ 

services many pupils with b, large fleet may obtain large 
: dollar savings. , ' . ' 

If $58,000 is invested in fuel saving. equipment having a 
7-year life that could return fuel and maintenance cost savings 
of $15,000 annually, .this investment would offer a return on 
investment of 25.9 percent and a payback period of 3.9 years. 
The equipment', would pay for itself, biased upon these savings, 
and offer the district additional dollars- that could be- used 
for oliher needs. Similar types of savings, proportionate to 
scale, are available^ to smaller " fleejtfs. l^aluate opportunities 
for" obt fining savings in your school district. 'Consider fuel 
savings, reduced maintenance costs, labor savings, and other 
bena^its that can be obtained from actions taken to increase 
fleet .performance. 



FUEL ECONOMY DOES NOT NECESSARILY 
MEAN TO RUSH OUT AND INVEST^ ALL TOO 
OFTEN SCHOOL OOLLARr ARE TOO SCARCE. 
FUEL ECONOMY IS OBTAINED BY DEVELOP- 
ING AND IMPLEMENTING SOUND DECISION 
CRITERIA^ WHEN YOU MUST SPEND DOL- 
LARS. MAKE SURE THAT YOU'RE OBTAIN* 
ING THE BEST RETURN FROM THEM. ALSO 
LOOK AT EQUIPMENT IN THE FLEET THAT 
IS OiFPSRINO LOW FUEL ECONOMY. DE- 
TERMINE IP THE COST TO UPGRADE IJCAN 
SAVE THE DISTRICT C ;LLARS« 
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30." WHAT STEPS SHOULD BE TAKEN TO INITIATE 

THE DISTRICT'S PROGRAM? , * 

The first step is to make a coromitment that fuel is going 
to be saved in school transportation. Plan a "more miles-per- 
gallon" program. Get everyone involved, including students 
and parents. Saving fuel can be exciting. It is rewarding. . 
Identify fuel saving goals. Develop a plan of actions for - 
achieving these goals: 

o Provide incentives for increased fuel economy. 

o Chart fuel economy; let everyone know who the 
best drivers ai:e and give them recognition. 

o Get the PTA involved to promote the program in 
the community ; , *^ 

. o Involve school organizations; initiate student 
projects for ideas on increasing fuel economy. 

o Prepare fuel economy posters. Place them on 
buses. Instill fuel economy competition. 

Promote the program throughout the community. 



o 



Publicize program results for the community 
to see. ' . ' " 



See if it is necessary to update policies to help the 
school district save fuel. Agree upon practical goals that 
can save fuel, establish programs to carry out the plan, and"' 
get everyone involved in its implemcsntation. ' ^ — 
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31. FEASURING PURCHASE BENEFITS ^ / - \ ^ / 

■■ Problems that arise in using the payback period , as; an- in- 
dicator of investment value include: all proceeds received 
before the payback period are treated as eq^a^ls, all propeeds 
received after the payback period are ignored, and the tech- 
nique considers future year dollars to be the same as p.resent 
year dollars. This is not-^true. >A dollar held in hand today 
is worth more than the promise of a 'dollar in' the future ./ In- / 

flation and interest costs must be given consideration in the 

V . ^ ■ 

economic alaalysis. 

Benefit-cost analysis, making use of discounted cash flow 
measures to show the time value of money, should be used to 
provide a more comprehensive measure of investment performance. 
Present Value (PV) analysis offers one such basis for invest- 
ment evaluation. as showA below using the tables. 



.Present Wor th Factor, 

Present 
Value _ _ „ _ 

Discount Rate 



^ Annual \ Value Of Money ^Basedl 
$ Savings! L Upon Time And f 



As am example^ in -the use of this .technique, assiime your ~ 
district" is considering the purchase of a new school bus that 
is to be driven '15,000 miles annually. The district compares 
diesel versus gasoline powered vehicles and finds that* annual 
fuel savings bf $550 and maintenance jiost-savings of $720 can 
be obtained from the dieseP-powered bus for a premium or ad- 
ditional first cost of $4,500. The present yalue' of the nef, ^ 
annual savings, assuming a discount (cost, of money) ^ctor of 
.9 percent over a 10 year period is $8,150.' 



Present ^ ($550 + $720) (6. '4177)" "= $8,150.48 or $\l50 
Value 
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The benefit-cost ratio for this purchase is 1.81, a profitable 
investment. It returns $1.81 for each $1 invested over the 10- 
ydar life of the vehicle. t1 -\ 
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32. INVESTMENT BENEFIT-COST ANALYSIS ' 

The benefit-cost (B/C) ratio is computed by dividing the 
' . investment's present value by the first cost. In the iJrevious 
example, the present value is equal to $8,150'*and the first 
cost premium was $4,500. This results in a B/C ratio of 1.81. 
This analysis assvuned that fuel prices would remain the same 
over the period of investment. This is not true as discussed 
below. • 



Benefit/Cost 



Present Value ($) 
.First Cost ($) 



Use the following equation to give consideration to 
future fuel cost- increases. 



Average Annual 

Fuel Cost 
Over Investment 
Period ($) 



Averkge Fuel 
Price „ 
This Year 
$ /Gallon) 



✓•Av 




:Fuel V 
Price ) 
Increase f 
Multiplied 



The fuel price increase multiplier is comput^sd as follows: 



Fuel Price Increase CH-f)J< - 1 y Refer to Table 
. Multiplier " f.N X ^pr values . 
where f = estimated annual fuel price increase (%) 
No" analysis period (yearsV. • 



Assuming fuel price, increases of 15 percent each year 
in the example, the preseat value would be $11,788. 




^verage Fuel 
TSavings/Year 



l7 fFiiel i 
cj ' i Price j 



Fuel t +Tof Other) |.fipres6nt) 
Priced 7 Annual V I ' 7 Worth V 
Multiplier ^ SavingsJJ Cpactor J 

■(^f^550r- (2.0304)j+ ($720)^ • (6.'4177> 



$11,788 



A^more realistic B/C ratio is computed to*be 2.62, a 
very,' profitable purcliasing decision. 
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PRESENT WORTH FACTORS FOR PRESENT VALUE ANALYSIS 



LIFETIME 



DISCOUNT RATE (I) 



(Vrs.) , 

* N 


3% 


6% 


9% 


12% 


1 .. 
2 

3 . 
U 

6 

T " 
8 ' 
9 


0.9709 ^ 
' 1-9135 
2.8286 
3.7171- • 
U.5797 
5.U172. 
6.2303 
7.0197 
7.7861 


O.9U3U - 

1.833^ 
2.6730 

3.U65I 

U. 212U 

U.9173 

5.582U 

6.2^)98' 

6.8017 


0.917^* 
1.7591 
2 .5313 
3.2397 
3.8897 
U.U859 
5.0330 
5.53Ua 
,5.9952 


" 0.-8929 
6901 

2.UOI8 V 

3.0373 
3.60U8.- 
U.lllU ' 

u. 563-8 

li.9676 
5.3282 


10 


8.5302 « ^ 


7.3601 


6.U177 


~ 5.6502 . 


-15 
20 
25 

30 , 

35 

UO- 

U5 

50 


11. 9379 
lU.a775 ^ 
17.^^132 
19.600U 
21. U872 
23.IIU8 
2U. 5187 
^5. J 2 98 


9 .7122 

II.U699 

12.783U' 

13.76U8 

1U.U982 . 

15.OU63 

i5.U558 

15.7619 . - 


0 • UO U 1 

9.1285 
9. 822$. 
10. '27 37' 
10. 5668 

10.757*^ 
10. 8812 

\O.96i7 


^ fti no 

7.e'U3i . 
8.0552 
.. 8.17?5 

8.2U38 - 
. 8. ■28^5 
. ' 8. 30l»5 



(1 i)N -1 

BASED UPON PRESENT WORTH FACTOR - + 5)N" 

i - DISCOUNT RATE FOR THE UNIT OF TIME (N) IN YEARS. 



FUEL P,RICE INCREASE MULTIPLIER VALUES 
PROJECTED ANNUAL FUEL PRICE INCREASE 



PERIOD 
(N YEARS) 


"5% 


10% ■ \ 


15% 


20% 


2 
U 
6 

--a — 


1.0250 
1.0775 

1.1337 

1 lo^f; 


1. 0500 

1.1603 , 

r.2859 
1 .U?os 


-1.0750 
1.2U83^ 
I.U590 
1.7159 


1.1000 

1.3U20 

1.65-50 
2.062U 


10 


1.2578 


• 1.5937 


2.0301+ 


2.5959 



WHERE . (i+f»N.i 
f WEL PRICE MULTIPLIER " "-fJT — 

c f - AVERAGE RATE (%) INCREASE OVER TIME (Nl^ 
N - PERIOD OF ANALVSIS-tN YEARS. 



PURCHASING IS AN IMPORTANT PART OF FUEL ECONOMY MANAGEMENT. 

PURCHASE WISELY. 
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ARE YOU GETTING, FROM YOUR TRANSPORTATION 
ILARS? • ' - ^ 

• . ■ ' *> 

. business p.ract4.ces in purchasing. Recognize 
uel and' dollar savings to- the district and 
very' dollar saved in pupil transportation 
:tra dollar is available for providing a 

for the community's children. 
. casinos in Las Vegas and Atlantic City 
entage basis and in games suoh ' as .roulette 

5 percent of the time. Percentages are also 



ng'fuel. 

fuel economy. Equipment that reduces.- the 
of a school bus by 10 percent offers the 

10 percent savings on it^s fuel costs The 
o offer additional^ savings in maintenance and 
ase equipment which will help the transpor- . 

obtain and maintain' better, fuel economy 

ic criteria are important for evaluating fuel 
ties. Before any investment is undertaken, 
profitability sfiould be computed so that the 
?ted^re,turn to the school district can be. 
native investment opportunities t^at.. may 
ying section deals with purchasing strategy 



PURCHASING TIPS 

Purchase school buses that off er -good fuel economy. 
The .national aver age is 7-^ miles-per-gallon. Does your 
fleet ohtain this fuel economy?^ More important, is it 
possible to purchase vehicles that offer even better ^ - 
fue£ economy for your district * s driving environment? 

Use sound "economic policy to evaluatVrpurchases . ■ Do not 
overpurchase. Match'^ the btis to your servicing requirements . 
Give consideration to s.uch factors as fuel savings, 
equipment service life, maintenance savings^ and operating 
cost .savings In evaluating purchases. ' . 

Purchase equipment that vill help school bus drivers to 
drive for fuel economy. Consider using vehicle performance 
recording charts' atrfd a^larms that indicate when hazardous 
or poor engine efficiency conditions exist. Find out vhat. * 
other school districVsj are doing to save, fuel. 

•Consider options ±hat off ej*- fuel economy in-your pur- 
"Chases;. .'Diesel-powered engines ^ lower numerical rear- 
axle ratios, radicl tires, speed-governors , ^temperature- 
modulated f atts , and turbocharger s are examples of fuel 
"saving equipment. An automatic transmission can also 
save fuel (and main-tenance costs) if the bus is driven 
by drivers unskilled in operating a manual transmission. ■ ^ 

Purchase equipment that will allow the maintenance 

staff to do a better Job in keeping the efficiency of 

the school ^bus fleet at /its maxi mum potentia l s — — — , — 

Consider 'options such as 2-way -radios Their , use may 
'save the district many dollartrs in 'bus rescheduling. They 
are also invaluable In emergencies." " ' . 

Purchase wisely and. purchase for fuel eeonomy.. 



; \ IT'S TIME FOR COOL HEADS; NOT HEATED DISCUSSIONS 

1 Fuel economy perfbrmance (miles-per-gallbn) is -a yard- 
-1 • . i . . ■ ■ ' ^ 

stick of how well a bus is driven. Thousands of gallonis of 

fuel are saved each year by school transportation departmenrts 

that have- become, serious and professional about fuel economy. 

" ■" ' '• • ^ 

..Increased fuel economy just does not happen — it reviuires 

• . ► 

skill — the skill, to drive safely and save fuel. 

There are certain factors that are beyond a. driver's 
* " . ■• c 

control. Yet, each school bus will offer a range of fuel ^ 

economies — depending on how well the bxis is maintained and 

driven. Where you drive and how you drive affects the. fuel 

economy that can be obtained. 

"^\-^qet in the habit of keeping track of .fuel economy, 
calculat^^tT--and compare it during fill ups ; Infbrm 
maintenance personnel when^the vehicle's miles-per-gallon ^ ^ 
is decreasing. „ It may be time for ^^tune jip or other 
corrective actions. , ^ — ~— 

Learn to avoid practices that cost extra .fuel— extended 
idling, bursts of speed, and, excessive braking. 

Take advantage of fuel saying techniques— some important 
ones are listed on the insert. 

INCREASING YOUR MILES PER GALLON 

F uel economy savings ax - e based upon perce nLages . The 



More skillful- drivers can increase these percentages 

Record keeping is an important step in incr^easing fuel 
economy." Keeping track of the vehicle's miles-per-gallon 
indicates when it is time for a tune up or when equipment is 
not operating properly. Use the charts provided in the in- 
sert tb'keep track of your vehicle 'Smiles-per-gaLlon. 
Record this information and use it as a yardstick for 
measuring school bus fuel economy. 
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S. DEPARTMENT OF TRANSPORTATION 
8CHbbL^BUS^LEA0E.eAtCl/CATbR 

Mites TRAVELED ' 
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^1. LINE UP MILES DRIVEI^ . 
WITH GALLONS USED. 

2. READ ACROSS TO THE 

MILES PER GALLON COLUMN ' 

3. RECORDMIL^SPERGALION 
ON POCKET MILEAGE RECORD. 

EXAMPLES A 

DOTTED LINE. SHOWS 12 GALLONS 
: OF FUEL WERE USED TO DRIVE 
90 MILES THE FUEL ECONOMY OF 
THE tCHOCil BUS IS 7.5 MPO:^^^: 
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POCKET MILEAGE RECORD 
BUS NO . C DRIVE R 
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POCKET MILEAGE RECORD 
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^ 18 FUEL SAVING TIPS 



i 



15. 



17. 



IB. 



CHECK THAT OIL, WATER LEVELS, ANO TIRE 
INFLATION PRESSURE ARE PROPER EACH J^ME 
YOU FILL UP. 

GRAOUALtY ACCELERATE THE BUS XO THE 
DESIREOSPEEO. 

ORIVE SLOWER WHEr^ THE ENGINE IS COLO. 
LOOKAHEAOANO ANTICIPATE stops: 

orive at steaoy spei^os. use the brakes 
. as little as possibles » 
accelerate ano oecelerate smoothly 
when changing speeos. 
plan your traf=fic moves early, 
adjust the vehicle speed to the road ano 
weather conditions. 

shift into high gear as soon as possibl^^ <^ 
b ut ddnit l ug th e e ng i n e . 
turn corners slowly and change lanes 
'smoothly, - '* 

turn off the ignjtidn if the bus i^tobe 

STOPPED FOR.^DRE TH AN l^lNUTe. ' ^ 
DO NOT SPEED UP THE ENGrNE BEFORE TURN - 
ING.QFF THE JGNITIDN. .* , ' ; 
REDUCE IDLE ENGINE WARM UP TIME. 
DON'T START THE^'^GINE UNTIL EVERYONE 
IS.READY JO GO. ' 

SMELL FDR TROUBLE; LOOK FOR TROUBLE, 
LISTEN FDR TROUBLE, F^EL FOR^'ROUBLE 
- REPORT ANY PROBLEMS IMMEDIATELY. ! 
MAINTAIN PATIENCE, COURTESY, «*AND GOOD 
'HUMOR. • 

KEEP ACCURATE RECORDS OF FUEL 
CONSUMPTION. 
■'^ TRY AS MANY FUEL ECONOMY TECHN4QUES AS 
POSSIBLE TO INCREASE YOUR VEHICLE'S 
MILES PERGALLDN. \ 



I 
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38. CREDITS . /, ; , - • ' 

^ " ' SCHOOL TRANSPORTATION SYSTEl^S. INC. 
\ "DEDICATEB TO EXCELLENCE IH. SCHOOL TRANSPORTATION.^' 
•SAFro ■ « COST CONTROL •f^'Ai^AGEraT •ENERGY 



SCHOOL TRANSPORTATION SYSTEMS, INC. 
is reacly to ' assist you . in meeting 
the challenges that threaten the 
continued safe, efficient and 
eGonomic operation; of your school 
transportation program. . ' . 



_ 1 



I ndividiial district evaiuauions and bus routing 
surveys are followed by specific routes and 
recommenda-tions . fi$r impleme»tatio£ of " a cost 
and energy effective . transport atioa system. r 




\ 




\ 



r SCHOOL TRANSPORTATION SYSTEMS;; INC; * Call: Hanford L.^CombS 

•750 BROOKSEDGE BLVD. ^ WESTERVILLE, OHIO 43081 /\ 614/891-6696* \ 



'APPENDIX FOUR 




-'A' great way. to run a busines3.' 



The transmutation department of jDne of Oregon's 
tergest school dittrtcts,„Beaverton School Distric^^^ 
h9$ simultaneously reduced fleet maintenance and operat- 
ing costs and simplified bus fleet record keepTng©y install- * 
ing.the modern equipment mananelront system provided by 
-Maiost^m; lnc./of Pirincetoji, NJ. • 

Inliddition to direct dollar savings, the Seaverto'n Dis- 
trict is using monthly print-out reports from Ms^nstem to 
improve driverVaining, Improve purchasirtg tediniques, and 
boost"eifiplbyirmoralk ^ J- ,-_J 

Mainstem, Inc., a subsidiary of Cummins Engine Com- . 
pany, uses a computer npetriory bank to store, correlate ar^d 
recall information on the maintenance operation of Beaver- 
ton's' 101 -bus fleet, and ^on the 49 other pieces of poyvered 
equipment used by the Whool district. These monthly re- 
f^rts are based on parts/jlabor, Juel and lubrication figures 
gathered by Beaverton'sl Transportation Department per- 
sonnel and sent to the Ma'imtem-CMaputejLwnte^ 
ten each month.- - ~ _ _ _ 

The school district^ ohi of -the first in the nation^to use 
Mainstem's equipment management system, is enjoying im- 
pressive benefits already. In less than a year, the district has 
-reduced charge^bSe shop 1 labor costs frorxi $29/hour to 
$12/hour (a saving'of morfe than 58-percent), has discover- 
ed a S-ceot-per-mile qperai;ing cost difference betvyeen dif- 
ferent makes of buses of this same si2e class, and has signifi- 
car(tly*reduo8d the number of experisive overhauls. 



- ^ "We had always kept records on the same items used by 
Mainstem-parts, labor, fuel, lubrication," reports Transpor- 
tation Director John Barnes, "But we hjid no way of quick- 
ly summariring the information in enough detail for it to 
Wo us much good. Now we're getting it back in a way that 
really tells us what is going on with the fleet. Mainstem 
knows how to program our ihformatidh so we can get back 
a summary that is thorough^ easy to read, and directfy re- 
lated to what we are trying; to do." 

Beaverton's fleet" of 101 school buses includes 14 differ- 

. efvr~Ctfssey-of--bu5r-wngtag in_slze from mini-buses to 
sevent^^pa5senger units.^The fWet logs-about 1.24-million 
route miles annually in a 57 sqgare-mile district pot far 
from the city of Portland. Oyer 75-percent of the 19,600 
students in the district rely on #ie school bus system for 
transportation to and from school and school-related activ- 
ities. 

Pr^ically any size school bui fleet can-install the Main- 
stem-system. Herja's how it vvorks: 

-1) An-initiaL survey is^made^ at make certain 

the system and fleet needs are compatible. 

2) All necessafry forms for recording data are provided. 
, 3) A Mainstem'fleet maintenance advisor is assigned,^ 

4) Fleet personnel at all levels are trained to keep rec- 
ords. — o 

5) Once operational, Mainstem provides a broad cost 
picture of fleet operation, including vehicle history, out-of- 
line conditions; component cost breakdown, cost ppr mile. 
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^^'^'^"■eirThe fleet advisor Juses these data -^report(Bd to him in 
H to pbint oirMroubie spots and ex- 
cessive costs. Thdn, based on„the data, herecommendsxon 
rective action. , / / " . - ^ 
7) Histdrical cost comparisons are provided to mmure 
; the relative effe<niveness of on*^^^^ 1 
V ^ According to Barnes, the^'district's biggest saving since 
using the Mainstem service has been thrbugh better utiliza- 
tlon of shop' labor. Nearly 50-percent of their time was 
often unaccounted for, with much of it consumed in such 
unchargeable, activities as fueling, starting, and cleaning the 
buses, parts pickHjp and tire repair. This had. the effect of • 
ballooning chargeable labor costs $29 per hour^ 

Now that accurate and fast allocation^ of labor costs is 
available, Barnes and shop foreman Joe. Bates have been 

- able, to* reduce this chargeable figure to a respectable $12 
per hour, and to have the satisfajrtion of knowing that they 
are acco^ntinig for 97-percent of all shop labor time. 

Bigger savings of a different type will be experienced in 
the months to come. The grovving record of operating costs 
will help Barnes and school district personnel make better 
decisions on the purchase of new equipment for the dis- 
trict. Barnes has noted a 54/mile difference in the operating 
costs oi two different makes of nearly identical buses, 
through study of Mainstem reports. 

Savings in repair costs are now p^^ib^leibecause the oper- 
ating history of individual cbmpohents is analyzed regular- 
ly. The service program for individal, components is being" 
adfusted to prolong component life and reduce !:;hway 
Jsreakdowns and unscheduled major repairs. 

Already, repocts are being used to pinpoint drivers 

- whose need for additional driver training shows up in a 
. greater-than average incidence of clutch, transmission, and 

rear-end problems. With printouts in hand within\lO days 
of each monthly reporting period, Barnes-dan g!ve quick , 
attention to a serious maintenance problem. For example/a 
bus. with sky-rocketing fuel or oil consumption can be 
tuned-up or overhauled before a latent serious engine prob^ 
lem develops. into a major repair job. 

The burden of filing the reports so essential to the autf^ 
mated record keeping is shared by Bates and by Gwen 

x Pouillon, the. Transportation Department's secretary. Shop 
repiir order forms that use check ^marks instead of written 
explanations, give Mainstem the information it needs to 
develop an analysis of the operating costs for each bus, and" 
.the accumulated costs df each of ^re than one hundred 
di^rf erent p^rts or expensive^ items also ^re compiled.^ 

"it takes half of Gwen Pouillori's time to handle these 
reports," says Barnes. "Previously she was spendlng^all her 
time on a file of records that »we could never digest or 
summarize. Her time saving alone just about pay for the 

. cost of the Mainstem service." 

\The Mainstem equipment management systeni has now 
been extended to cover 49 otherpieces of equipment oper- 
ated by 'the school district's Tranisportation Department. 
These in^ude powered lawn TOwers, delivery vans, a dump 
truck and a motor grader. With a n^ to. buy more power- 
ed lawn mowers, Barnes and 'Walt White, coordinator of 

' auxiliary ;'services, expect to. use Mainstem's tabulation of 
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Joe Bates, shop^Jbnr^ tmnsportdthn: 
superintendent, saw chdr^ labor drop \more^ifum 

SO-percerit and employee <m6rale soar when Beaverton, Oregon 
■■ School District, Uo^ 48 switched its 86-bm fleet to the modem 
equipment mnagemnt. system ^provided, by Mainstem, Inc, of 
Frihceton^NJ, \ 'i 

their lawn mower maintenance and operating costs to clear- • 
ty: indicate which make is best adapted for the Beaverton 
District. - ' I 

District Transportation personnel.morale has improved, 
as shop personnef and drivers, aware that accurate records 
now show when they operate most efficiently and at'lowest 
cost to the district, strive to improve thefr records month , 
by month. . " / . 

Perhaps as important as anything else is the management 
freedom this system provides Barnes and White. They are 
no longer tied to recoi^ keeping. The monthly summslries 
they'receive give them the managing tools, they need. They 
are able to make major equipment and personnel decisions 
based on complete and up-to-date information. 

"In the past, our records could usually be relied on to 
tell us when each bus had its last breakdown," observes 
John Barnes. "Now we are getting to the point Whisre we 
can anticipate the next breakdown, and in the process save 
the. district a fot of money. It's a great way to run a busi- 
ness!" 




The Mainstem fleet maintenance management system has been sue- 
cessftilly extended by School District 48 to fover 49 other pieces of 
equipment like this power mower, and 'including a motor grader, 
dump tr^ck, and delivery vans, '}[ ,'■■■.'.: 
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AVAIUVBLE FROM VISUCOM PRODUCTIONS, INC. 

. . \ ^ " PA Box 5472,"Redy»ood City. CA94063"(41 5) 364-5566 

IN SCHOOL BUS DRIVER TRAININfi: |N GENERAL HEALIH AND SAFETY: 

• TRAININGTHE SCHOOL BUS DRIVER. .'. (Both films are National Committee'on 

• • , . .*. .26 minutes Films for Safety "Best Film of the Year" 

• DISCIPLINE AND THE SCHOOL -BUS PAS- Award Winriers.) 
SENGER ..... .7 : . . .24 minutes ' • 

• LIFELINE TO LEARNING. TRANSPORT.^ riON • DANGER ZONE-YOUR BACK . . . .19 minutes 

- ?£JbLEmT|S tSanI°^ ^^^-^ prevention of back injury due to 

CAPPED... ;;...i27 minutes .""'"9' ' - 

• FATAL STOP! A STORY OF A PRE-TRIP IN- .• thf nwi npric^inw* o^'^;.^..^^^ 
SPECfiON....: 25 minutes ' "-HE DWi DECISION 25 minutes 

• ON THE ROAD: IN THE COUNTRY........... (A film that focus6s on alcohol and driving.) 

. 26 minutes *DWL Drivi.ng While Intoxicated. 

• ON THE ROAD: IN THE ClW. !25 minutes ' ' - 



USE AND CONDITIONS: 

PRIVIIWS: Preview prints are siioplied at $15.00 for a three-day.evaluati6n period only when purchase iscontem- 
plated.This fee may be applied to purchase of the film within 4^ days. iPreview prints must be returned prepaid by in- 
sured maif or UPS. Previews are supplied jn 16mm only and are shipped as available in the order of request. Prints 
kept beyond the three-diay period will automatically be billed as a 5-day rental unless otherwise notified. 

Upon request preview fees'may be waived for schools, colleges, non-profit organizations, and goverjiment agencies 
without budgets to preview, but who do rent or purchase films, 

RCNTALS: Rental prints are available for specific show dates at $50.00 plus shipping for a fiverday 'period. This 
charge rriay be applied as a credit toward a purchase of the.sam'e title within 45>days. The rental prints are shipped 
either UPS orParcel Post Special Delivery. All return prints niust be prepaid and insured. Late rental charges wiJI auto- 
maticaify be invoiced for delinquent return pf prints. All rentals are 1 6mm film. . - , 

SALES: New 1 6mm prints, and videotape cassettes are avairable^aL^38X) JOO plus applicable tax and shipping. All 
new 1 SfTim prints and videotapes are licensed for use by the customer for the life of the print 6r tape. Sale does not 
.imply permission todupliccte in any manner.- " v . • V 

COPYRIQHT: Films andvideotapes are not Ifcelfjsed for broadc^ast use of iany kind. Films and videotapes nniay not be 
rented or loaned outside of the purchaser's or renter's organizatlc^, or be reproduced in whole or in part without Jhe 
.consent of thd copyright holder. VI0LATI6nS OF THE COPYRIQHT LAW WILL EE PROSECUTED. Preview, rental, 
or purchase does not convey the right to resell,*or lease, or VIDEOTAPE, or reproduce in any way^the pririt (or parts 
thereof ). Violation of Section 101 of the U.S. Copyright. Laws carries penalties of up tp $5.0'00 lor each violati6n.. 
'Previewersand renters are fully responsible for the filrtis. This Includes projector damage as well as loss in return 
transit. ' • ' ' , 




.PRODUCTIONS INC. 
P.O. Box 5472,f)edwood City, CA9f 063 
(415)364-5566 . ^ * 

PLBASB SEND INFOtHyiATION 
ON YOUR OTHER RUMS: 

□ TRAINING THE SCHOOL BUS 
DRIVER 

□ DISCIPLIINIE AND THE SCHOOL 
■ BUS PASSENGER 

□ LIFELINE TO LEARNING: TRANS- 
PORTATION OF THE HANDICAPPED 

□ PROBLEMS IN TRANSPORTING 
THE HANDICAPPED , 

. □ FATAL STOP' A STORY DF A PRE- 
TRIP INSPECTION 

□ ON THE ROAD: IN THE COUNTRY 

□ ON THE ROAD: IN THE CITY 

□ DANGER ZONE-YOUR BACK 

□ THE DWI DECISION 

**Upon request, the rental charge on a 
film may b& discounted, from the pur- 
chase price of the same film If the . 
purchase is made within 45 days of the 
rental date. 



QRDERFOflM 



Your Order f 



Date Desired 



Alternate Date 



PLEASE SEND WHO CARES? UNDER THESE TERMS: 

' ^- ■ ■ V ■ ^ 
□ PURQHASE: Price $380 □ RENTAL:** SSOper week, 
plus applicable tax and ship- (Plus Shippings) 
ping. 



SHIP TO. 



•□ PREVIEWr^TyTS for 3 days 
Witt) check enclosed and re- 
turn by the fastest method. 



(Organization. Hdpt or School) 
ADDRESS I ♦ 



.CITY. 



. STATE . 



ATTENTION TO: 



.TELEPHONE NO 



-ZIP. 



I A6REE TO USE & PROVISIONS 



(Must be completed) 



(Must be signed) 



(Title) 
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NOTE: Plei^se request through AV Director or Superintendent if you are not aclhSN;^ to 
'submit purchase request form, please indicate if you want 0review fee waived. ^ O 

' . ' ■ • ' ' . ■ • . ' ^ * ■ ■ . • ■ 
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□ Pfease indicate if you 
want preview fee waived 



APPENDIX SIX ' • 

'. SOUTH LYON MICHIGAN COMMUNITY SCHOOLS 

f . BY NORMAN SM|TH • •' ' 

In 1974 we started a program to save fuel after the first energy crunch 
of 1973. 

. In the first year of the program, we scived 877 gallons of . gasoline and 
traveled 11,457 miles further than the year before. 

We did this by changing tun'e-ups from 16,000 mile intervals to 12,000 
mile intervals. We aHo stopped^all, unnecessary idling. JJiis measure alone 
saved '80 gallons of gas a week. Fleet fuel MPG in 1974 was 5.62. 

o In 1975 we watched driver habits and lowered shift points. Instead of 
revving engines to maximum shift points i we now shift at a maximum of 10 MPH 
in second gear, 20 MPH fn third gear, and 30 MPH in fourth gear. Fleet fuel 
mileage in 1975 was 5.79. ? 

,Jn 1975 we reduced warm-up time arid continued more training with drivers. 
As a result, fleet* fuel mileage in 1976 was 5.84. 

This program. started in 1974 and now has become fully implemented and is 
showing 11% improvement. Fleet fuel mileage in 1977 was 6^.37. 

; We would be pj eased if our MPG stayed the same, considering every new 
vehicle* we' put on tl]?* r*oad gets less miles per gallon tFian the one it is re- 
. placing. To continue improvements is an added plus. 

For the- 1979-80 school year, we are spending more" time with driver opera- 
tfon. "Opefration Featherfoot" shows drivers how to press on the gas pedal only 
'enough to prov'ide a 'smooth flow, of power. It teaches them not to fl«or the 
pedal every time. Also, we are trying a new warm-up procedure ta save more fuel. 

Drivers start buses and, then do their safety check, which takes about five 
minute?. They 'then shut the engine off and sit for five minutes. Then they take 
off on their run.' ' - . 

This five minute shutdown actually warms the engine faster than letting it 
- run. Engine coolant is wanned by conducting heat from the combustion chambers.^ 
Thts seems to be working with no complaints from drivers. 

We are planning tV switch to diesel power on the next order for buses. 
After looking into this possibility, we find other fleets have doubled the MPG 
with diesels,*and;maintfenance costs are down. '• - 

If our fleet was ill diesel power, we 'could save 50,000 gallons of fuel^in 
one year'. We jnust'go to diesel power. Tfie cost of gasoline and__the thought of . 
using* twice as much is staggering. • ^ / ^ 



Alcona Community Schools 
' * . Lincoln, Michigan 

■ . BY WILLIAM i^A^JDALL 
■ * , ' ^ 

Alcona Community Schools'^is a district encompassing some 420 square miles 
in ^he northaastern part of the s.tate. School enrollment is 1310 children K-1 2, 
whereupon it, is rjfecessary to operate 20 buses daily. ' — ^ 

5^e,Sup^rint^^^^^^ office was interests iFTi riding^ conserve energy 

arid reduce costs in the district, so the. transportation department took on the task 
of cutting fuel costs, , without curtailing the home to school delivery of students. 
Tjje district has adopted an Enj&rgy Conservation Policy with a gpaK of 10% reduction 
for '79-80. . . : - , 

- Information from industrial firms showed us they had converted many of their 
trucks to Liquih'ed, Petroleum Gas from regular gas. Their flguries indicated to us ^ 
£hat the conversion costs were not excessively high, and with the low6r costs of 
L. P. Gas, real dollar savings could be meide both in fuel costs and maintenance 

costs. " . V , 

- We approached the Department '6f Educati.on^ as to the legality of using L. P. 
gas on our school buses and found that the law nei the/ prohibited nor condoned the 
use of this fpel . With this information on^hand and the quasi-permission of the 
State Department of Transportation of the Department of Education, we made inquiries 
as to which company could help us accomplish our goil . We found that City Services 
Company and its area manager were very interested in'finding a school district 

willing to convert to L. P. gas on school buses. The CITGO L. P. gas people aggres- 

< 

sively took on our program* as their project and sent two men, one technical instruc- 
tor and a mechanic to our bus garage to instruct and install the necessary equipment 
for the conversion. During the two days our two buses were being -converted, we wer> 
visited by State Department of Transportation personnel also, sq that they would be ^ 
more knowledgeable on a first hand basis of o|ir project. - 

The Mechanical work itsejf took about twelve hours per bus, although a part of. 
this was spent in questiooranswL-r time for our mechanics in thei^eg^rning process. 
The conversion basically required that we install a vacuum valve fuel converter and 
a L.P. gas carburetor,, We also had to weld closed the exhaust part on the intake 
manifold and valve rotors. The mechanical conversion was relatively simple for our 
experienced mechanics. We alsojnstalled an L.P. gas tankj which is a thicker walled 
tank. There was no need to keep the regular gas tank on board, so they were dis- 
mantled from the bus. Our instructor advisied us not to try to make a bus convertable 
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: \ " - ... • 

■ . '\ ' ■ . ... 

• from regular cfuel to L.P. gas by throwing a switch- and using the alternate fuel. 

The engine \is no longer able to accomodata regular gasoline. 

Below are the actual costs which we paid. to have our buses,- converted. Each 

i ■ . ' ■ ■ ■> 

bus costs the same "amoilnt. , ' . - ' 

Carburetor Kit . ,$269.00 ' 

. Labor - L. P. Gas Mech. ^'6.00 " 



.Tubing . and Hookups 



1st L. P. Gas Tank 



75.T30 

$454.00_ 
. 1.00 



a sepond tank of 30 gallons would 
\ . $455,00 .cost us $252. < ' ' 

Our experieijce at the end of the first few weeks indicates' that the motors are 
starting easy in the cold weather =and the bus i.s, providing a smoother and quicker 
acceleration. Spark plugs were changed at the end of a few weeks in order .to install 
a colder plug. W noticed that after 1500 miles the plugs were exceptionally clean, 
which indicates to us that we have-taken a positive step towards future maintenance 
savings. The cosf of L.P. gas is about one-half , the cost of regular fuel. This is 
a major cost savings from the first day. of operation. th| mileage per gallon has 
been slightly less/ than we customarily find on our 0ther4)uses, which run at times 5 
to 5.5. miles per gallon, depending on the type of bus,' the number cf stops, the 
driver and "the ag? of the motor. Overall, however, we are able to see that the. 
cost of. conversion Will be paid off before half of the school year has passed, and 
our real savings iill be noticeable from thereon. If we wish to install^ a second 30 
"gallon .fue]>4:ank at any time we can. The cost is stated above and it would provide 



us with greater di 
Attached you 



stance usage for out of town trips. ' 

i/ill note a comparative mileage report which we have kept to study 



>after an early ana 
•needs and winter s 



our program. We converted our' new pickup J n the Tr^ansportatiori- Department also. 



lysis of costs. The pickup is used. principally for bus emergency 

\ ■■■ 

low plowiQg around the bus garage. 



The fueling of thelbuses is . similar to that of our regular buses. We were 



fortunate in being 
station. The driv 



able\to drive only one quarter of a mile to a bulk fueling 
r merely unlocks the pump hose behind the fence and twists the 
nozzle into the special tank insert. Two valves are turned on the pump and the L.P. . 
gas flows. Meters on thi pumps indicate when we are nearing our fill up point and 
a special release jauge sbunds off when that point is reached. The bus fuel tank is 
never filleH more tlan 85% capacity. The total process is .simple, even though drivers 
are cautioned-^to we^r g^o\es in handling the hose to the bus tank insert. 
Our feeling at 



this time is that if l.P. gas remains at a^ cost considerably le?s 
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than regular fuel, and if we do economize' on .maintenance parts and labor we may con- 
vert additional buses next summer/^ Only timg^ill tell if we convert the entire * 
fleet over- to U P7 qas. In the event we should decide to" convert several buses, it 
will be necessary to install our own bulk storage tank at thg bus garage for driver 
convenience.' The Superintendent will make a recommendation to the Board at the end 
of this year and after analysis of the; data generated. . ^ 

greenhiLls-forest park city school district . V 

' . Cincinnatti, Ohio • 

. ^ ' ' BY HUGH PACEY ... 

A. -- District and Fleet Statistics 

1. District si2e'= 7119 pupils - ts square miles.. ■ ^ " ■ 

- 2. Schools served by school bus -..2 public hi^h schools - 7 non-public 
high- schools - 3 vocational high schools - 2 public middle schools 
(6 --8) - 7 public elementary sch'ools - 6 non-public elementary 
schools (physicallly handicapped not included). - . 

Note: All of the non7public and vocational schools are located out- 
- side the district except for 2 parochial elementary schools. 

3. Bus fleet =27 total buses ^ 

1 - 20 passenger size (Dodge) ■ • 

y 1-48 passenger size (Chevrolet )r , , 
25- 66 passenger size (IHC) 

4. ^Daily Riders = 3878 

• 5. - Daily miles = 1707 . » • ^ " 

6. Fleet gas miles - 4.85 M. P. G. (1978-79) 

** " . 

B. ^ Energy 'Management Appl icatiorf - ' \ 

1. Gasoline' additive - upper cyl inder lube (Pist-n-lube) since 1969V^ 
' 2. ^ Switch to steel-belted radials (mostly Michelin XZA) begun in 1974-. 

3. Maintaining good engine temperature through constant check of thermostats 
and use .of radiator covers or shutters. 'Begun in 1968. 

4. Frequent tune-up checks and installation of electronic ignttions..^ 

5. Experimenting with synthetic engine oil (Mobil , Del vac 1) begun in-1979. 

6. . Continual bus roCite evaluation to check for unnecessary stops^ unnecessary 

mileage, and light loads. 

■ - '7. Training .of drivers to. conserve gasoline by playing traffic and lights, 
proper acceleration, etc. ' . 

8. Full utiltzat^brr^of buses on field t^ips and athletic trips. 

9. Shorter warm-up period in morning; , 



Results ■ 
ThT^oline additive was experimented with in 1969 and found to increase 

mileage. Loaded buses were better able to maintain road speed on grades . 

than had previously been experienced.- Increased mileage averaged 5%. 

The switch, to radial tires has been slow and the results'are really incon- ^ . 

elusive due to lack of control. Road wea.r and the quality of the ride are . 

obvious improvements. "... ' . . 

. ^ '• ' ' 

Maintaining goocj engine temperature and frequent tune-up checks have. been 
in effect since record keeping began in 1968 and thus no recorded differences 
can be noted. " . . ■' . ^ 

Use of^ synthetic engine oil in one bus has shown an appa^rent increase in gas 
-mileage of .2 of a gallon or approximately 4%. We have tried to control all 
other .factofs that might influence gas mileage (i.e. same driver.^ routes, tune-up 
schedule, tires, etc.) ■ - / 

.Route construction and driver training h/ve a greater effect thaf) all of the 
above mentioned :item? combined, when looking at gas mileago and tire wear. 
• Differences of up toj mile" per gallon and 40,000 miles or radial tire wear 
have beeji noted.- - ' ■ . 
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C. - Future Energy ManagemenX Poss ibilities ' « ' 

1 Use of' synthetic gear lube. in standard transmissions and in rear end. 
■ 2. ^'Shortening of bus routes, -especially in afternoons and affecting older 
students more than elementary: , . . 

; HUNTINGTON COUNTY * - 
: - ■ coWwnt SCHOOL CdRPORATION _ ^- | 

* Huntington, Indiana . : 
' : ^ ' \ ' ■■ BY REX ARMSTRONG , . ' . 

• We haye experimented with many things in an attempt to conserve fuel in ^ 
Hunttngton County. We pay very close attention to tire pressures, clutch and 
brake adjustments and engine tune-ups. We have gone to higher than standara speed^ 
differentials, which, has been mildly successful for us in our^particular terrain, 
but- might not f)elp.at all in other areas. We have experimented with electronic 
ignitions, which l^ve been" helpful . We have not as yet lgpne to diese3 , mainly be- 
' : -122- 12S V 



cause of the teremenclbus cost involved in charging over a 69 bus fleet with six 
different refueling stations that would have to become dual facilitiefe until a 
complete changeover could be made. \ 

In-*'checking with dther school corporations in our area, we aire.dj/ng better ' 
on our mil^s per gallon consumed than most. We attribute bur mild success to ojjr 
rigid maintenance program, which brings each bus into us every 1000 w 15D0 giiles, 

. depending 'upon ±he type of route run. Our fypical servifce consists of^^'tTitfT^egul ar 
lube and oil, plus a total safety inspection of that vehicle.^ 

Proper adjustment of clutch, brakes; all belts, and a thorough inspettion of 
all electrical components, such as. lights, heaters, and batteries are very important 
to an economical operation.*' An overload^ed electrical system means \an^ overloaded" 
charging system, which requires additiopal- horsepower to operate. T^at costs you in 
economy. : " " • . ^ 

We feel that our greates contribution to energy conservation is our roqting. 
We have one high-school, three junior high' schools, and nin§* el^mentaries in our 
corporation.' We also service three parochial schools and seven special education 

..locations, so we have many buses' running in many directions'. We have been success^ / 

ful in routing these buses^sOrthe we have cut our deadheading to a minimum^ Buses 

that transport a load one direction are routed^o that they-can carry another load 

on. the return trip to ther original area. Our percent of efficiency for last school 

year was 142%. This figure is based upon the number- o^f students transportecl per mile 

.**'■'■ # 
per trip,, not on efficiency as opposed to fuel .consumptiort. 

* " *• , ' 

Rite-Way and Safe- Way Corporation 

Madison, Wisconsin 

■ aV TIMOTHY J. KIEFER ' " . 

Driver Training & Attitude: . ^ \ " 

- Teach drivers the proper way"to 'start and warm up their bus 

Try to keep the same driver in the same bus "each 'day • 

Teach each driver how to properly fill his/her Jbus with fuel 

When to leave 'bus running; when to turn it off . (example: loading 
and unloading wheelchairs) ; . . 

Posters and in-payroll fuel conservation hints (frequent) - 

Purchasing New & Used Buses: 

; When ordering new buses make sure they are "speced" with all available fuel 
saving features. Such as: ^ ' . 



Radial Tires, fan Shutters, Large Fuel Tanks, Correct > size engine for the job, 
including (iareful consideration of diesel .- ■ 
Purchasing the correct- passenger capacity bus 

Be sure to get all available repair records and line s^t records when purchasing 
used^buses. Check with mechanic -where bus(es) purchased, see if he can recom- 
mend any needed improvement. - , ' "'■ 

Maintenance of Buses: r . * , * 

. Regular Tuneups 

Proper Tire' Inflation • 

, Preventive maintenance- (.will avoid service calls, saving gas) 

Fuel Additives? We have tried seVeraU in each case finding that there was a 
small increase in miles per gallon,' just about enough to cover the cost of the 
/- additives. Which we feel justifies the expense. • « 

Buses» Kept: at ^Driver's Hous.es: ^ ^. #/ 

We° have practiced this form of conservation for many years. €t is especrally. 
iielpful if ypur service^ and pffi.ce facility are locate^ on one end of town^and . 
a/yOu "service schools all over town. " o ' \ 

V In our case, we>ind we are able to hire a few good drivers who live anywhere\ 
■from- 5-11 miles from our garage/qffice, who. would not be willing to^ drive that fa> 
four times each day to drive/a bus. One driver keeps a 54 passenger wheelchair bus 
at his housed ten miles from-our garage/office. His ^aver^ge daily route mileage this 
and air of last year was 15 miles .per day. . If we had>un that 'route Jrom our garage/ 
office the daily mileage .would have been. 50 miles per defy i> thus we "saved 35 miles, per 
day KUS Ms mileage driving his car back and "forth from his^'house. At„ four miles 
per gallon, 'that js over 8 gallons^ per day, XJ70 school days . (we are on a iMschool 
^iay year, but he • come^ ^over about once ^a month for service work) , Thus" we s|^d( 
approximately 1,160 gaflons^on one route. Our requirements for drivers who v0n to ^ 
keep buses at their homes, are as follow§: . ' 

- They must have safe, legal », adequate parjcing off street. 

They must lie able'to plug the engine heater in during winter. , 
They must-'call-^in to pur dispatcher at least % hour, prior to the time they are 
• to leave on their run*. 

They must have made and keep a spare key. , 

They must be. experienced driver (experienced with us) . 

Bus Routes: • ^ . . « 

Should be careful Ty put together, with an eye for elimination of unnecessary stops. 
Along these lines we try to ride with each driver, at least twice each school year, 
'during which time we evaluate:. 
The route ° 

The Driver ^ 

Route Pay ' „ ' ■ ^ 



\ 



. Experimentation & Lobbying: Ni- ' 

We are presently seridusly considering several programs, such as Gasohol— fr-Propane"" 
Conversion. • 

We feel that school* organizations and private contractors and their organizations 
should comnunicate' their needs and desires to both the chassis and bus body manu- 
facturers, z*^ ' ^ 

Sputfr Washington County School 
V . Cottage Grove, Minnesota 
; „BY DOYLE TOMflAVE ' \ , 

Pupil Transportation is among the important services that are provided in a 
School District, yet- all too often it is taken for grantei^. - . > 

' Everyone expects' daily schedules to be met* and extra-curricular activity trip 
needs to be accomodated in a safe, depen^bl e .sand economic manne^. The Transportatioi 
Supervisor must fulfill a mission which can be described as providing^ the best pos- 
sible service at the least possible cost. in a manner which offers no compromise' for 
safety. ■ . \ . ^ ' 

' In the United States there' are nearly 3^,000 school buses transporting 52% of 
the students, k through 12, with the use of approximately 7.5 million barrels of oil 

each year. ' ^ ^- 

. • ■ ^ . 

Shortage of fuel, rapidly escalating prices and the State of Minnesota's new 
funding formula are' among the prinicpal forces for implementing fu'el conservation 
•actions. : . - * 

All commodities have decf'^ased 'significiantly in price oyer the last couple of 
years, but not as much as fuel. In ^une of 1979, the School District was forced to 
purchase, fuel that was 77% more costly than fuel purchased in October of 1978. 
, School transportation policies,, purchasing practices, ma^intenance programs', ve.- 
^hicel .use, driver skills, scheduling and routing are representative of areas that 
can bg" investigated to obtain more pupil miles per gallon. A cooperative fule eco- 
nomy management program involving school administrators, staff, teachers, students 
and parents working with the Transportation Department can increase the effective-' 
ness of the SchooT District's service to the community .and decrease the amount of 
fuel consumed for this service. , * . 

^ Fuel is an easily identifiable operating expense. Fuel economy, is a measure 
of the pupil mile per gallon that each bus/obtains from the fuel that is consumed, 
giving the most efficient and safe pupil 'transportation for Ihe least amount of 
money, using the minimum amount of fuel. > ^ 



A Fuel EconoiTiy. Management Program is a strategy consisting of identifying ^ 
goa"Vs~for reducing "fuel user deciding-on how te - implement -them, and devoti ng the^ 
time and effort necessary to achieve results.' .It is based uppri sound business 
practi ces . 

,The success of a Fuel Economy Management Program depends upon people: 
•administrators, management, staff, bus. drivers, shop personnel, teaqhers and students. 
•Everyone can and should' contribute to insure that we can take advantafcie of the re- 
sources that are available. ' The energy of people is immense and is immeasurable if 
inspired. We should be able to use this available energy to initiat^e a Fuel. Economy 
Management Program to increase the overall effectiveness of pupil transportation in 

this School Distri'ct. 

A sound organizational plan is basic to success.; The Fuel Economy Management 
Program should be organized" within existing managment functions. Emphasis should 
be placed upon identifying goals and objectives ,. policies , fuel saving practices , 
responsibilities and authorities to achieve better fuel and cost management. - . 
The following is. an organizational outline: ^ . 

1. DesigViate. an individual to. have the responsibility for heading the program. 
.2. Identify School District fuel saving goals. / /' 

3. Review policies, programs and practices.tTiat affect pupil transportation 
fuel use and costs. 

4. Develop recommendations to save fuel by. performing tasks more efficiently. 

5. Evaluate fuel saving measures that look promising. 

6. Develop a plan to carry out the recommendations that appear to be the 
most promising for meeting the District's fuel saving goals. 

' 7. Obtain Administration- and Board endorsement and a total commitment to 
carry out the plan. 

8 Initiate the efforts required, to implement the program with constant public 
relations activities and cotipuni cation of the District's goals to the com- 
munity .- \ . 

. \ . ■ . ■ .' 

9 Measure anci evaluate the results, during the program operation. 

Policies provide the setting ^'or obtaining fuel savings. They represent the mech- \ 
anism for achieving goals. No one person or dVartment can carry out the entire pro-\ 
gram successfully. It requires teamwork. Pol ici^s^ offer a framework directing the 
Team. 



Examples of fuel saving policies that cat; be :;r'"stigate^d include: 

1. Coordinate school calendars (dates, along withVtart and dismissal_times) 
.among all schools services, including 'non-public, \to increase pupil , 

; - transportat^ion servicing effectiveness.' \ 

2. , Stagger hours, when practical to do so, based upon bus^load levels. 

■ ./ ■■ ■ -126- 



3. Consotidate special education start/and dismissal times, to coprdinate, 
more closely, with regular school schedules. ' 

4". Increase the walking distance to school and bus stops/ Strictly enforce 
walking djistance regjulatigris.^ - ' 

5. Avoid, unnecessary service. Elimi.na'te or combine field and .athletic trips. 

" 6. Initiate la' program that encourages students to walk to school and ride' 

^ 7.; Develop fuel economy incentives. . . . 

8. Develop an educational program in fuel econonriy for bus drivers and bus 
maintenance personnel. . . * - ' ' , 



cAGTION 'PLAN FOR DISTRI£-T 833 ADMINISTRATIVE GOALS'^- 1979-80 
South .Washington County Schools 



Acti on PI an 



,1. 
2. 
3. 
4. 

5. 
6. 

7.. 

i 

8. ~ 
9. 

10. 



Appoint fuel Management Committee " ' ^- < 

Designate an individual to have the responsiblility for heading the program 
Identify School District fuel saving goals. 

Review policies, programs and practices that affact pupil transportation 
'fuel use and costs. 

Develop recommendations to, save fuel by performing*.,tasks.<more efficientjy. 
Evaluate fuel saving measures that look promising. 

Develop a plan to carry out the recommendations that appear to be the most 
promising for* meeting the, District's fuel saving goals. . ■ > ' 

Obtain Administration and Board endorsement and a tatal commitment to carry 
out the plan. " , ^ 

. Initiate the efforts require.d to implement the program with constant public 
relations activities and communication pf the District's goals to the cbm- 
munity. . ^ . 

Measure and evaluate the results during the program operation. 



A 



Time Line: At once and continous, 



Indicators of Accomplishments : 

1 . Sayings of fuel . .. . 

2r-\Savings- in operating expenses for transportation. 



ERIC 



-127- 
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""Boardman School - 

Youngstown, Ohio • " 

' . - ' . BY O.A; WILSTEN 

This report is based -on maintenance records from July 1,; 1970 to Jainuary 1, 1979. 
The fuel' is based on the average of the past. two "years. Does not include labor or « 

Diesel / ' ^as \ 

Cost per mile Fuel .080 - Cost per mile Fuel ,.129 ' 

Co.st per m'ije Maint. .029 ' Cost per mile Mai nt. ' .092 ^ « 

Total - .109" ' ^ Total .221 

Bus No;: 1. Bought used from contractor - rebuilt engine twice. ' 

2. Bought used one year ago - extensive maintenance cost to service bus 
/ ' for our_use. ; - . - " 

4. ° Has been a very good gas' bus... > ' 
- '5. Had engine rebuilt twice warranty. ' . 

6. Was an experimental bus. We spent $2,500 on brakes the first 50,000 

. miles. We had to spend $1,500 to correct the problem, have not touched 

the brakes since August 1 , 1977. - I ; 

7. Bought one year ago. Extensive ijiaiptenance cost to serviceibus for : 
our use. ■ , ' * 

-8. Rebuilt transmission 5Q%' under warranty at 4J3, 000 miles. 

15. Had problem since it was new. , Lost transmission at 32,''000 miles - , 
' • engine at 35,000. Think we found the problem, and hope- to work out 

-adjustments with I.H.C. " . ' v 

20, 21, 26 The. first disel buses. They have traveled 62j000 to 75,000 
miles and are doing a good job. ; | 

5, 41, 42, 43, 45 Large buses bought January 1, 1977 are used on all 

trips. They are the least expensive to operate. 

28. Doesn't show on this report, but we have ordered a new engine.^But 
has been off the road three weeks.' ° : . 



BOARDS SCHOOL ■ - ■ v ■ , ■ 

COST ANAiySIS FUEL AND MAINTENANCE 

' • Date: M l. 1979 



SiNO, 
TYPE 


"YEAR 


f, 

MAKE 


MILES 


ENG. 


TRANS. 


ENG>. 
'MA'INT. 


CLUTCH 
MAINT. 


' nr\Ai/r 

' BRAKE 
(MAINT: 


TRANS. 
MAl!^, 


Al 1 

ALL 

MAINT.. 


rUtL 

.PER MI. 


lUIML 

FUEL&MAINT. 


REPORT 


^ REMARKS. ^ 


G T 


75 




113,400 


406 ' 


■ Man. 


.068 


: .006 


:.005 


).00l 


.152' 


• '.125 


.277 . 


39.095- 




G'2' 


68. 


•Ford 


125,000 


361 


Man. 


• >002 


, NA 


■ ;052 




.191 


.142 . 


.333, 


4,431' 




0 3 


75 


I.H. ■ 


38,700 


■•DV ■ 
'170 


Auto. 


.008 


, NA 


.012 


' N.C. 




.082 


.117 


38,700 




64. 


6/ 


I/H. 


125,000 


345 


Man. 


.014 


.002 


.008- 


0 


.057 « 


.089' 


J46 


96,352 




D5 


77 


BB 


31 ,900 


CUM.. 
210 


Auto. 


N.C. ' 


NA 


0 


0 


.007 ■ 


.067 


.074 . . 


3,1 ,900 


\ 


D'6 


73" 


I.H/ 


73,000 


Dt , 
466 


Auto. 


.008 


NA, 


■•.038 


0 


.097 ' 


' .090 


.187 


1 - 

73,000 




G7 


< 

68 


Ford 


107,317 


,361 


. Man, 


.043' ' 


0 - 


.021' 


0 : 


■.258 


.112 


.3,70.' 


■ 6,317 




D8 


'75 


I.H. 


43,700 


170 


Auto. 


0 


■NA ^ 


M 


.015 


'\018 ■ 


.085 ' 


■ .103 


■ 43,700' 




D9 


75 


(I.H. 


43,000 


DV 
170 


'Auto. 


' . ' • 


NA 


..010' 


, iOOO 


;023,,, 


.090 


■ .113 ■ ■ 


43,000 


^^ — 


Gil 


68 


1 I.H. 


52,000 


406' 


Man. 


-.016 


0 , 


.006 


•0, ■ 


.1.16 , 


\l35 


.251 ^ 


■•29,000 


1 


D 12 


"75 


I.H. 


,39,000 


DV 
170 


Auto. 


0 


W : 


°.009 


0 


.035 ■ 


.085 , 


. .120 


-^39,000 




G 13 


69 


Ford 


123,800 


'361 


Man. 


.020 


0 - 


.008 


. 0 


.197 


.166 


.363 


. 6,300 




G14 


n 


I.H. 


76-,200 


406 


Man. 


.009 


■ .001 


.006 


.002 


..041'"- 


■ J32 


.173 


76,200 


n 


D15 


'7j 


I.H. 


41,675 


DV. 
170 


Auto; 


.059 


N/A 


^.011. 


.005 


.095 


.082.' 


.177 ' 


41 ,675 




G16' 


6' 


I.H. 


114,300 


.345 


Man. 


.028 


; — [ 

. .004 


.006" 


0 

0 


.067 


.095 


.162 


. 81 ,0'00 




GU 


,67 


I.H. 


106,300 


345 


Man. 


.024 . 


.004 


'.006 ' 


0 


'.065 . 


.115.^ 


.180/ 


76,300 




G18 




I.H. 


80,300 


406 


flan. 


.006 


.002 


f 

■.004 


'.006 


.065 


■ .194 


.259' 


80,300 


». 


D19 


r 

75 


I.H. 


■ 42,200 


DV 
170 


Auto. 


0 


■N/A 


.009 


0 


.017 ^ 


.081 


.098 


42,000 


<>' ' ' 


D20 


'73 


LH. 


68,800 


DV ■ 
180 


^ Auto. 


.00/ 


— TT 

N/A 


.008 . 


/.OOO 


.028 , 


.083' 


.111 


68,800. 





COST ANALYSIS FOEL AND HAiNTENANCE 



BUS NO. 
&TYPE 


YEAR 


1 

make" 


1 

MILES 


1 

ENG. 


(RANS. 


un TUT 

MAINl. 


dUTCfi ' 

rlHllil . 


BRAKE 

MiTNT 


TRANSj 
MAINT 


AIL 
MAINT. 


FUEL 
PER MI. 


TOTAL 
FUEL&MAINT 

.104 


MILES Oil 
; REPORT 


REMARK 


D21 ' 


73* 




62,1F0 


DV , 
180 


Auto. 


.002 


1^1 A 

m ■ 


.UUo 


u 




" .078 


62,160 




. .6 22 


70 - 


I.H. 


93',0u0 


406 


Man. 


.01/ 


A 

u 


• UU/ 


f)' 


042 


.149 


.191 


93,000 




G 23 


n 


I'.K. 


85,500c 


406' 


Man. 


.OOo 






005 


052 


.146 


.198 


■85,500 


f 


6 24 


68 


I.H. 


A A AHA 

84,344^ 


406 


Man. 


.04b 


iUUO 


«uuc 


004 


137 


.135." 


.272 


31 ;300 


\ 


D25 


7?. 


I.H. 


37,300 


170 


•Auto. 


0 


MA 

m , 


mi 


f)f)7 


029 ' 


.090 


■ .119: 


37,300 






73 


I.H. 


75,500. 


or 

180 


Auto. . 


Art/I 

•004 


MA 


nil 

.Ul 1 


0 

w 


036 


.084 ■ 


.120 


"75,500' 






75 


I;H. 


40,000 


DV 
170 


■Auto.. 


u 


MA ' 

m 


.UIO 


(1 


027 


.080 


■ .107 


40,000 




•iD28 


75 


^H. 


42,500 


DV 
170 


ft ^ .i.. 

Auto. 


0 


. MA 

m 


.DID 


(1 ' 


028 


.085 


.113 


42,500 




D29 


76 


r.H.. 


35,500 


D.V 

1 A A 

•190- 


ft 

mto. 


n 
0 


MA 


.UUO 


(1 


013 


.079 


.092 


35,500 


• 


G3G 


73' 


I.H. 


51,906 


406 


Han. 


'i 

.007 


AAA 

.ooy 






032 


.146 


.178 


38,606 




6 31 


69 


Ford 


109 ,000' 


^361 


Man. 


.022 


AAA 

.000 


mo 


n 


175 


125 


.300 


• 8,000 


1 


6 32 


67 


I.H. 


108,000 


345 


Man. 


.019 


AAO 
.00^ 


.UU*t 


^ 0 


056" 


.105 > 


.161 


67,000' 






67 


•I.H. 


113^000 


aa i 

304 ^ 


Man. 


A At 

,006 


AAC 

.OOo 


.uu/ 


n 

u 


059 1 


.096 


. .155 


76,300 • • 




, 6 33 
G" 34 


67 


I.H. 


110,000 


345, 


Man. 


.024 


AAC 

.00b 


«UUD 


n 

u 


1 

080^ 


.096 • 


.176 


68,000 

> 


\ 


G35 


67 


I.H. 


37,000 
to ,000 


345 


Man. 




.014 






103 


.110 

. 1 1 V 


'..213 






G38 


66 


G;M. 


99,000' 


A ^ 4 

351 


Man.' 


.004 _j 


.UOh 


nnfi 

.UUD 




042 


.099 - 


. .141 ' 


63,700 




640 


66, 


6,M. 


100,231 


351 


ij^ ^ 

Man. 


.022 


AA^ 

.004 


.uu/ 


.UUT 


/ 071 


.098 


- .169 


56,231 ' 


\ 


0 41 


77 


B.B. 


25,300 


Cym. 
210. 


' ft .i.^ 

Auto. 


A 

0 


MA 
lift 


n 
u 


u / 


I) 

006 


.071 


.077 


25,300 




0 42. 


■77 


R R. 




Cupi. 
210 


Auto 


0 . 


NA 


0' 


.00/ 


.0-18 


.075 . 


.093 


25,300 









Date: 



BOARDHAN SCHOOL ^ ^ ■ ■ November, 1979' 

HONTHLY FUEL COMPARISON . 



.BUS NO. 






bnalNt ^ 




















PFR Mil F 

rLI\ Hi Lb 


HYPE . 


•YEAR 


HAKE 


SIZE 


DEC. 


OAN. 


FEB. 


MAR. 


APR. 


MAY 


SEPT. 


OCT. 


MILES PER GALLON 


AVERAGE COST 


: G-1. 


19o5 


T U 

I.H. 


^AC 


0 


t.4 


A n 


A 
U 


u 


A 

. U 


A 
U 


A ^ 


Vi 
J.J 


' $177 


G-2 


m 


rora 


OCT 




o.U 


9 7 
L.I 


va 

O.H 


. ... 

0.4 


'in 


^ 7 
0./ 


0,0, 


J.J 


18 

.10 


D-3 


1975 




170 V- 


r f 

^ 5.5 


4.6 


4.2 


.5.Z 


5.4 


C A 

3.9 


£ 9 
0.^ 


0.0 


3.4 


.103 


G-4 


19o/ 


• T U 


JtfD 


0.4 


1 

U 


A 


A 
U 


u ^. 


. n 

y 


n 

u 


n 

u 


0 


0 

U 


0-5 


Wl 


D D 




b.D - 


^ n 

D.U 


^ 7 
0./ 


A 
0.4 


7 1 


1 .0 


7 fi 


fi ft 

U.O 


08(1 


Ik 

D-6 




LH. 


ion 


3. 1 


o.p 


. 0. 1 


AT 


A A 
4.4 


A f; 

4. J 


J.U 




4 3 

T.J 


130 

^ . 1 JU 

y 193 


G-7 




roro 


OCT 
« 






9 7 


9 R 


'I 7 
0./ 


1 7 
0./ 


0.0 


J'> 0^ 


. 3 ? 

J.U ^ 


'0-8 


1975 


T U 


17A 




4. 1 


4.0 


A ft 


3. 1 




3. 1 


J. 7 


4 Q 

T.J 

•J 


114 ■ 


t 

• D-9 


19/3 


T U 

I.H* 


OaU 


0.7 


4,3 


A 7 


A 


j.D 


3. J 


fi ? 

D .L 


J.U 


1.0 , 


no 

. 1 1 u 


D-lO 




T U 

LH. . 


ion 


A * 

0 . 


A 

U 


A 
U 


u 


A 
U 




0. i 


7 ? 


li fi 


080 

. uy V • 


G-Ii 

* ■ 


1968 


T U 

I.H. 






9 C 
^.3 


9 K 
^.3 


A 

u 


U 


A 

U 


A 
U 


u/o 




^ "221 X 


0-12 


1975 


I.H. 


* 17A 
l/U 


3.4 


A Q 
4J 


A 7 


3.0 


/.o 


A A 
4,4 


n/^ 

Uf 0 


^ ft 

J.U 


J.T 


.103 7 


6-13 * 


1969 


Ford 


3dI 


4.3 ^ 


0.1 


9 ^ 
^.0 


0.0 


n 
u 


U 




n/^ 

U/ J 


3 4 


182 


G-14 - 


TATA 

1970 


T U - 

I.H. ,. 


;IAC 

41)0 


/I 0 

4J 


0.0 / 


0. 1 


0.0 


^ ft 

OiO 


.0.0 


fi 1 

D. 1 


3 7 
J. / 


J. 7 


158 


h IF 

D-15- 


1975 ' 


I.H. 


17A 
•I/O 


0.0 


A 'J 
4,0 


A f; 


3. 1 


7 1 


JiO 


^1 fi 
J.U 


5 7 

J. /„.. 


5 3 

J.J 


.109 


FT? 


1967 


I.H, 




C A 
3.U 


A 7 
4J 


0.0 


A 9 
4.6 


A 

4.0 


3, 1 


fi n ' 

o.U 


U/ J 


4-6 


134 


G-r8 


19/0 


T U 

I.H. 


405 




0. 1 


9 Q 


A 7 


A 7^ 
4>/ 


A f; 

.4.3 


4.U 


d n 


3 Q 

Ji J 


158 

. 1 WW 


D-19 


1 Alt 

1975 


T U 

I.H. 


l/ij 


3.1 


A 1 
4. 1 


A A 


A ft 


R 9 


^ fi 


J.J 


6 7' 


5 2 

J . t 


.119 


D-20 


T ATO 

1973 


T li ' 

I.H. 


V/A J 

I/O j 




A A 
4.4 , 


A n 


3.0 


R 9 


fi 1 


fi Q 
J.7 


fi 0 
u . u 


5 2 

J . L 


.107 


* 

: D-21 


1973 


LH. 


u V7A 
' 1/0 


1 


t A 
3.0 


A 7 
4./ 


3.3 


^ Q 


fi A 

0.4 


fi 1 


fi ^ 


5 6 

J .U 


100 


G-22 


TATA 

1970 


T U 

I.H. 


^ 4Ud 


0.0 


OtD 


O.U 


^ A 
0.4 


^ 7 

Oi/ . 


O.J 


3 & ' 

J , U- 


7 


3 5 • 

J.J 


.177 


6-23 1 


1970 


T II 

LH. 


406 


o.U^ 


9 ^ 

LtO 


9 R 
^.3 


U 


A 
U 


u 


? Q 


L. J 


> 2 7 


229 


.. G-Z4 1 


I9dj 


l.il. 


infi 

HUD 


Oi/ 






3 7 


4 4 


3 9' 


4.2 


3.5 


3.7 


. .167 


0-25 i 


1975 


I.H. 


170 


5.0 '. 


4.5 


4.9 


5.7 


5.6 


7.3 


6.4 


7.4 


5.8' 


..096 . ■ 


0-26 ] 


1973 


LH. 


^170 


5.5 


5.1 


5.1 . 


5.4 


6.5 " 


6.3 


6.6 


6.1 


5.8 ■• 


. . .096 . 


D-27 ! 


1975 


LH. 


170 


.5.6 


5.4 


6.3 


7.7 


5;9 


6.7 


7.3 ^ 


6.3 


. ' 6.4 


. . * 




MONTHLY COMPARISON - Continued 



. 'BUS NO. . - ENGINE 

&TYPE ..YEAR WLt SIZE 



AVERAGE 



DEC. JAN. FEB. MAR.^ APR. MAY -SEPT. OCT. MILES PER GAILON 



D-28 \ 1975 
D-29. ' 1975 

G[-30 1973 
;6-3T 

"1-34 1966 

D-35 1979 

D-3'6 1979 
D-37 . 1979/ 

D-38 "1979 

D-4i 1977 

D-42 1977 

D-43 1977 

D-44 1978 
D-45 . 1977 

D-46 1978 

D-47' 1978 

G-48 1967 

. G-49 1969 

■ G-50 ' 1969 
G-51 , 1969 

' G-52 ■ 1969 

•G-53 1969 

6-54 1969 

6-55 . 1976 



Cost 



I,H. 
I.H. 
r.H. ; 
Ford 

i.h: , 

I.H. 
I.H. 
I.H. 

OSKOSH 
OSKOSH 



Ut Lit 



Hendr, 

B.B. . 

Hendr. 

Hendr. 

I.H. 

G.M. 

I.H. 

I.H. 

I.H. 

I..H. 

r.H. 

Ford 



.170 
170 
406 .. 
361 
345 
345 
180 
180 
210; 
210 
210 
210 
.210 
210 
210 
210 
210. 
345 
351 
406 
406 
'406 
406- 
406 
361 



5.8 5.0 4:9 4.3 5.3 7.D '7.1 



0/S 4.3 
3.9 3.1 



6.0 6.3' 

4.0. , 3.5 

3,4 '3.2 3.7 3:9 4.2 4.4 
4.9 



5> 5.1 4.8 6.1 5.9 

I. 

3.7. .3:5" .3.5 'lO ,. 3.9 
3.5 



t) 
0 
0 
0 



6.6 6.0 

- . NEW 



.0 0 



4.0 5.2 

2:8 



0 
0 
0 
0 



NEW 2.3 3.6 



0 0 

5.2 6.0 6.1 



5.« 0 
0 6.1 

'4.8 3.6 ■ 3.8 4.6 

0 



0 



2.1 0 0^0 



■'eric 



Diesel Average 
Gas Average . 



.096 per mile . 
.170 per mile 



MPG 



5.0 7.7 



4.0 4.9 4.1 0/S 
0 O' NEW 8.2 



NEW 
0 
0 



5.9 4.5 5.8 7.4 6.5 ^ 6.2 7.1 
6.0 5.2" . 5.6 6.1 6.7 6.9 7.5 
6.5 3.1° 7.8 '5.5 6.6 6.8 8.6 



6.3 ^.1 6:9 
0 4.9 . 8.9 
6.2 6.8 



6.1 \6.0, 6.6 ■ 6.9 6.6 
3.8 3.3 0 0 0/S 

0 
0 
0 



5.1 ' 0/S 

'0 0 
0 0 



3.5 3.6 3.5 ■ 3.7" 4.2 3.7 3.8 

0 0 0/S 0/S 0.0 5.9 

0 0 0 0 , • 0 0/S 0/S 

5.4 4.8 4.6 . ,5.6' 5.7 6.0 6.2 



6i9 
■6.1 
,4.0. 
4.6 
4.2 
3.9 
6.5 
0 

6.9 
ONEW 
7.1 
7.4 
7.3 
8.0 
7.3 
"5.6 

0/S 

0/S 

3.1 

3.2 

3.7 

3.1, 

0/S 

6.5 



5.7 
5.7 

3.7 ,. 

3.8 • 
5.0 
3:2 
l.l 

0, 
6.9 
0 

6.3 
6.4 
6.5, 
5.7 
6.7 
■5.9 . 
5.6 
•4.4 
4.3 
3.1 
2.6 
3.7 
4.5 
0 

5.6 



Diesel Average 5.8 mpg ^ 
, Gas Average 1^^ 3.7 mpg 



